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LETTER  OF  TRANSMITTAL. 

To  His  Excellency,  Austin  L.  Crothers, 

Governor,  and  President  of  the  Board  of  Trustees, 

Annapolis,  Maryland. 

Sir : — In  accordance  with  the  provisions  of  Section  No.  3  of  the 
Act  of  Congress,  approved  March  2,  1887,  "To  Establish  Agricultural 
Experiment  Stations,"  etc.,  I  have  the  Honor  to  transmit  the  Twenty- 
fourth  Annual  Report  of  the  Maryland  Experiment  Station  for  the 
fiscal  year  ending  June  30,  191 1. 

Very  respectfully  yours, 

H.  J.  PATTERSON, 

July,  191 1.  Director  of  the  Experiment  Station. 
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TWENTY-FOURTH  ANNUAL  REPORT  OF  THE 
MARYLAND  AGRICULTURAL  EXPERIMENT 
STATION. 


For  the  Year  Ending  June  30,  191 1. 


By  H.  J.  PATTERSON,  Director. 

To  the  Board  of  Trustees  of  the 

Maryland  Agricuhural  Experirment  Station. 

Gentlemen  :  In  accordance  with  the  usual  custom  I  hand  you 
herewith  a  report  upon  the  work  and  expenditures  of  the  Experiment 
Station  for  the  past  year  with  outlines  and  recommendations  for  the 
coming  year. 

GENERAL  CONDITION. 

The  general  interest  in  the  Experiment  Station  and  its  work  has 
shown  a  steady  growth  during  the  year  and  the  demand  for  help  along 
some  lines  has  been  greater  than  our  facilities  would  enable  us  to  give. 

The  demand  for  work  of  an  extension  and  demonstration  charac- 
ter is  particularly  great  and  would  warrant,  if  funds  were  available, 
the  organizing  of  the  staff  so  as  to  have  some  men  primarily  for  this 
purpose.  Such  an  organization  would  not  only  make  it  possible  to 
take  the  results  of  the  Station  work  to  the  people  but  it  would  cause 
less  interruption  of  the  time  of  the  investigators  and  enable  them  to 
accomplish  more. 

The  general  condition  of  the  Station  work  is  quite  satisfactory. 

ORGANIZATION  AND  DIVISION  OF  WORK. 

The  following  outline  will  give  a  genera!  idea  of  the  work  of  the 
different  members  of  the  Station  Staff : 
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J  Invesitgatioiis  witli  fertilizers,  lime  and 
Soils  fertility  studies. 


H.  J.  Patterson. 
L.  B.  Broughton. 
L.E.  H.  Briiikley. 


Animals 


Cereals,  liay,    forage  and  green  manure 
crops. 


Horticultural  croiis. 


Botany  and  Plant  Pathology. 


Physiology  and  Plant  Chemistry. 


Tobacco  Investigations. 

(In  cooperation  with  U.  S.  Dept.  Agr.) 


Entomology. 


Diseases. 
Poultry    <^  ^  .  ,  ui 

I^Commercial  Problems. 

Pathological  Milk  Studies  and  City  Milk 
Supply. 


Dairy  Field  Work,  Cow  Testing,  Breed- 
ing Associations,  etc. 
(In  cooperation  with  U.  S.  Dept.  Agr.) 

Feeding  experiments  with  cows,  calves, 
hogs. 


^N.  Schniitz. 

I 

r  C.  I'.  Close. 
■i  Thos.  H.  White. 
(^Walter  R.  Ballard. 

J'j.  B.  S.  Norton. 

L 

C  O.  Appleman. 
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W.  W.  Garner. 
D.  E.  Brown. 
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T.  B.  Symons. 
A.  B.  Gahan. 
l^E.  X.  Cory. 

(i.  E.  Gage. 
Roy  II.  Waite. 


S.  S.  Buckley. 


G.  II.  ITiliberd. 
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atterson. 
R.  S.  Allen. 
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INVESTIGATIONS  IN  PROGRESS. 

Most  investigations  must  be  carried  through  a  number  of  years  in 
order  to  get  reHable  results,  hence  new  investigations  can  only  be  taken 
up  as  others  are  completed  or  as  more  funds  become  available.  As  the 
Station's  income  has  been  constant  for  several  years  there  has  been 
practically  nothing  for  expansion. 

The  details  of  the  work  in  progress  was  given  in  the  report  of  last 
\ear,  (see  Twenty-third  Annual  Report),  and  in  this  report  only  such 
details  will  be  given  as  will  supplement  or  indicate  the  changes  made 
since  last  year. 

Beside  the  investigations  pursued  there  is  much  routine  work, 
such  as  answering  inquiries,  identifying  specimens,  analyzing"  samples, 
etc.,  done  by  almost  every  department. 

SOIL  AND  FERTILITY  INVESTIGATIONS. 

The  laboratory  study  on  the  diffusion  and  depletion  of  lime  in 
soil  is  nearly  completed  and  as  soon  as  the  results  are  compiled  it  is 
proposed  to  take  up  a  study  of  the  exact  chemical  and  physical  effects 
of  lime  on  soils.  I  recommend  that  a  studv  be  made  of  the  chemicai 
and  physical  properties  of  some  productive  and  unproductive  soils  of 
different  kinds  and  types,  and  also  a  study  of  the  effects  of  brackish 
waters  on  crops,  so  as  to  determine  their  availability  for  irrigation 
purposes. 

CEREAL  AND  FORAGE  CROP  INVESTIGATIONS. 

This  is  an  important  class  of  crops  in  Maryland,  as  it  represents 
two-thirds  of  the  value  of  the  farm  products  of  the  State  and  the  full 
development  of  the  live  stock  and  dairy  interest  is  dependent  upon  the 
growing  of  grain  and  forage.  A  detailed  list  of  the  tests  under  way 
was  given  in  the  Twenty-Third  Annual  Report  (see  report). 

The  following  additions  have  been  made  during  the  vear : 
Some  of  the  wheat,  oats  and  barley  test  had  reached  a  stage  where 
it  was  desirable  to  have  them  grown  in  different  sections  of  the  State. 
Accordingly,  last  fall  there  was  sent  from  one  to  four  varieties  of 
wheat  to  30  farmers ;  one  to  three  varieties  of  winter  oats  to  10  farm- 
ers and  one  variety  of  winter  barley  to  several  farmers.  Each  farmer 
was  given  at  least  enough  of  each  variety  for  one  acre  so  as  to  make  it 
worth  while  for  them  to  go  to  the  extra  expense  and  trouble  to  keep 
them  separate  and  also  -^ive  them  enough  to  have  a  start  for  commer- 
cial purposes  should  the  variety  have  special  merit. 

In  Garrett  County  alfalfa  was  started  at  two  points  so  as  to  de- 
termine whether  it  could  be  grown  in  that  part  of  the  State  and  made  a 
crop  of  interest  to  dairymen  and  stock  raisers. 
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HORTICULTURAL  INVESTIGATIONS. 

The  great  interest  in  the  growing  of  orchard  fruits  and  almost 
phenomenal  development  of  this  industry  in  the  western  and  northern 
part  of  the  State  has  made  an  unusual  demand  upon  this  department 
for  help  for  pruning  and  spraying  demonstrations,  and  for  examining 
orchard  sites.  This  work  has  curtailed  the  investigations  to  some 
extent. 

Some  changes  have  been  made  in  the  fruit  plantations :  The  old 
blackberry  patch  was  discarded  because  of  age  and  the  "double-blos- 
som disease"  and  a  new  planting  was  made.  The  apple  orchard  south 
of  the  main  college  building  was  removed  because  it  was  poorly  lo- 
cated and  the  varieties  were  of  little  value  to  this  section  or  duplicates 
of  those  in  the  other  Station  orchards.  This  land  will  be  used  for 
vegetable  work.  The  old  vineyard  is  practically  worthless  and  will  be 
discarded  at  the  end  of  this  season.  A  new  vineyard  has  been  started 
and  it  will  be  used  for  a  series  of  pruning  tests. 

An  overhead  or  sprinkling  system  of  irrigation  was  installed  to 
irrigate  a  strip  of  land  40'  x  300'.  Various  vegetables  will  be  used  in 
this  test. 

The  test  of  the  use  of  orchard  heaters  for  protection  against  late 
frosts  has  been  extended  so  as  to  include  two  points  in  Western  Mary- 
land, one  on  the  Eastern  Shore  and  one  in  the  Experiment  Station  or- 
chard. A  test  is  also  being  made  of  these  heaters  for  protecting  straw- 
berry beds. 

TOBACCO  INVESTIGATIONS. 

The  tobacco  investigations  are  being  conducted  in  cooperation 
with  the  U.  S.  Department  of  Agriculture  as  in  the  past.  Dr.  W.  W. 
Garner,  Chief  of  the  tobacco  investigations,  will  supervise  the  work 
in  Maryland  instead  of  E.  H.  Mathewson  who  has  been  moved  to 
North  Carolina.  The  work  outlined  last  year  has  been  continued,  and 
the  following  new  lines  have  been  inaugurated  this  season : — 

1.  Tobacco  and  crimson  clover  and  vetch  cover  crops  continu- 
ously with  and  without  fertilizer,  (3  plots  of  Yx  acre  each). 

2.  Tobacco  in  2  year  rotation  with  winter  oats  and  cowpeas  with 
and  without  fertilizer,  (4  plots  of  34  acre  each). 

3.  Tobacco  and  late  potatoes  in  2  year  rotation  with  winter  oats 
and  crimson  clover,  (4  plots  of  54  acre  each). 

4.  Tobacco  and  early  potatoes  in  3  year  rotation  with  wheat  and 
red  clover,  (6  plots  of  ^4  ^icre  each). 

BOTANICAL  AND  PATHOLOGICAL  INVESTIGATIONS. 

Professor  Norton  contiues  to  devote  five-sixths  of  his  time  to  in- 
vestigation work  under  the  plan  outlined  last  year. 

There  has  been  a  large  number  of  plants  sent  in  for  identifieation 
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and  many  samples  of  seed  for  determination  of  their  purity.  A  bulletin' 
will  be  prepared  during  the  summer  giving  the  results  of  the  seed' 
examinations.  A  bulletin  has  been  prepared  covering  all  phases  of  the 
weed  question,  which  will  include  the  results  of  tests  on  the  eradication, 
which  has  been  made  during  the  past  9  or  10  years. 

There  has  been  considerable  time  given  to  the  study  of  tomato 
variations  in  conjunction  with  the  worrc  being  conducted  in  the  horti- 
cultural department. 

The  investigations  of  the  leaf  mould  fungus  and  the  leaf  spot  fun- 
gus of  the  tomato  has  been  given  much  time  during  the  past  year  and 
will  be  a  prominent  part  of  the  work  for  the  coming  year. 

PLANT  PHYSIOLOGICAL  INVESTIGATIONS. 

The  laboratory  for  this  class  of  investigation  was  started  last  Sep- 
tember. Considerable  time  was  required  to  get  the  laboratory  equipped 
and  in  condition  for  work. 

The  lines  of  work  undertaken  the  past  season  have  been  a  study  of 
the  "little  sprout  disease"  of  the  potato  and  some  chemical  and  enzyme 
•^,tudies  of  the  "peach  yellows."  These  two  lines  of  work  will  be  con- 
tinued during  the  coming  year  and  in  addition  a  study  will  be  made  of 
the  "after  ripening"  process  in  potato  tubers  with  a  view  of  determi- 
ing  the  limiting  factors  of  growth  during  the  rest  period  and  thus  sug- 
gest some  means  for  the  artificial  control  of  the  rest  period  of  tubers 
and  bulbs. 

This  department  will  also  assist  in  some  phases  of  botanical  studies. 

INVESTIGATIONS  IN  ENTOMOLOGY. 

The  work  of  this  department  has  been  continued  along  th  same 
lines  a.s  given  in  the  last  year's  report.  Each  year  brings  some  insect 
to  special  notice  as  being  particularly  numerous  and  harmful  which 
calls  for  special  effort  and  labor  in  a  direction  which  had  not  been  an- 
ticipated. 

The  special  spraying  demonstrations  conducted  by  this  department 
for  the  control  of  scale  and  codling  moth  has  been  productive  of  much 
Sood  and  created  a  greater  demand  for  this  class  of  work  than  the 
present  force  is  able  to  do.  There  are  many  wavs  in  which  this  de- 
partment could  be  expanded  and  meet  popular  demands  for  help  if 
more  funds  were  available.  There  have  been  four  i)ulletins  issued  from 
this  department  during  the  past  year. 

POULTRY  INVESTIGATIONS. 

Bi.oLOGicAL  Studies. 

During  the  past  year  the  equipment  for  the  poultry  disease  work- 
has  been  enlarged  by  adding  a  wing  18  x  24  to  the  building.    This  pro- 
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vided  a  small  office,  hospital  and  dissecting  room  with  a  large  incuba- 
tor room  in  the  basement. 

This  addition  also  permitted  the  re-arranging  of  the  other  part  of 
the  building  so  as  to  make  it  more  convenient.  There  has  also  been 
constructed  some  poultry  houses  and  yards  for  the  special  use  of  the 
disease  studies. 

The  study  of  the  bacteria  and  animal  organisms  in  the  intestinal 
contents  and  mucosa  of  healthy  chickens  has  been  completed  and  a  re- 
port is  in  press  giving  the  results.  There  is  now  in  progress  a  study  of 
the  "White  Diarrhoea"  of  chickens  and  the  possibilities  of  the  preven- 
tion of  the  disease  by  subcutaneous  and  intravenous  injections  of  some 
phenol  compounds  into  fowls  whose  ovaries  are  infected. 

COM.MKRCIAL  STUDIES. 

The  work  outlined  in  the  last  report  has  been  pursued,  and  the 
following  new  lines  conducted  during  the  past  year: 

1.  Test  of  simplified  feeding  mixtures  composed  of  grains  pro- 
duced on  the  farm. 

2.  Comparison  of  rations  composed  of  corn  and  wheat  products 
on  the  quality  and  quantity  of  the  eggs. 

3.  Length  of  time  required  for  eggs  to  become  fertile  after  the 
male  is  placed  with  hens  and  the  length  of  time  eggs  will  remain  fertile 
after  the  male  is  removed. 

4.  Efifects  of  age  of  eggs  on  incubation. 

The  poultry  department  cooperated  with  the  college  in  giving  the 
10  day  special  poultry  course.  Exhibits  were  made  from  this  depart- 
ment the  past  year  at  Taneytown  Exhillition,  the  Baltimore  Poultry 
Show  and  the  National  Corn  Exposition.  Preparations  are  being  made 
to  use  this  exhibit  at  the  various  county  fairs  in  Maryland  this  summer. 

Dairv  Ixvestig.\.tioxs. 

The  chemical  and  physical  studies  on  milk  as  it  relates  to  its  food 
value  are  being  continued,  as  well  as  the  other  subjects  outlined  in  the 
last  report. 

Recently  we  have  been  able  to  form  a  plan  for  cooperation  in  some 
dairy  field  work  with  the  U.  S.  Dairy  Division.  They  have  placed  Mr. 
G.  H.  Hibberd  in  ^Maryland,  with  headquarters  at  the  Station.  He  is 
to  work  under  our  general  direction  on  problems  which  will  develop 
and  aim  to  make  dairying  in  Maryland  more  profitable. 

The  principal  line  of  work  at  present  is  the  forming  of  cow  testing 
associations,  cooperating  with  farmers  in  herd  testing,  the  forming  of 
dairy  breeding  associations  and  the  devising  of  means  to  encourage  the 
creameries  to  make  a  better  and  more  uniform  product.  The  work  of  the 
cow  testing  association  of  Baltimore  County  seems  to  have  been  well 
received,  and  if  the  lesson  learned  is  followed  up  should  aid  materially 
in  getting  a  better  average  profit  from  the  cows  in  the  herds  of  the 
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members  of  the  association.  There  are  prospects  of  some  hrcedinR- 
associations  being  formed,  and  I  would  recommend  tliat  we  give  such 
help  to  the  project  as  will  encourage  the  work  and  put  it  on  a  good  sub- 
stantial basis,  and  give  us  the  benefit  of  the  records  and  results. 

The  results  of  keeping  cows  in  the  open  barn  has  continued  to  be 
very  satisfactory.  The  cows  seem  to  be  comfortable,  and  m.ake  as  good 
yields  as  tliose  in  the  closed  barn.  The  cost  of  food  for  producing  too 
ibs.  of  milk  in  the  open  barn  has  been  very  little  more,  than  in  the  closed 
barn,  while  the  cost  of  labor  has  been  less. 

Swine  Investigations. 

The  work  outlined  in  the  last  report  has  been  partially  completed, 
and  reported  upon  in  a  bulletin.   The  other  parts  are  still  under  way. 

Some  work  in  forage  crops  for  hogs  should  be  done,  but  we  do  not 
have  the  facilities  for  doing  it  here  in  connection  with  the  other  investi- 
gations. I  would  recommend  that  if  satisfactory  arrangements  can  be 
made,  and  funds  will  permit,  that  some  of  this  work  be  performed  in 
cooperation  with  farmers  in  the  State. 

Sheep  Investigations. 

There  is  no  doubt  that  the  opportunities  for  the  sheep  industry  in 
^laryland  is  not  fully  realized,  and  certainly  but  little  developed.  The 
revenues  to  the  State  from  the  proper  development  of  this  industry 
and  the  utilization  of  the  lands  that  are  now  idle,  and  which  could  pas- 
ture sheep,  should  be  at  least  five  million  dollars  more  than  at  present. 

I  would  recommend  that  the  Station  take  up  some  work  which 
would  form  the  nucleus  for  such  a  development  as  soon  as  funds  are 
available  and  satisfactory  arrangements  can  be  made. 

Horse  Investigations. 

There  is  a  considerable  number  of  horses  raised  in  Maryland,  but 
many  of  them  are  not  of  the  character  or  quality  to  meet  the  demands 
of  our  markets,  or  bring  the  most  profit.  I  would  suggest  that  a  survey 
be  made  of  the  horse  industry  of  the  State,  with  the  idea  of  placing 
some  reliable  data  and  definite  examples  of  conditions  before  our 
people,  in  hopes  that  such  information  would  be  a  stiumlus  to  improve- 
ment. 

Demonstratio.v  Tests. 

There  are  many  farmers  that  are  slow  to  adopt  the  results  of  tests 
particularly  if  they  have  been  obtained  at  some  distance  from  them. 
Then  again  there  are  many  matters  that  need  to  be  tested  in  a  larger 
way  and  under  more  normal  commercial  conditions  than  is  possible  on 
the  Station  farm.  To  overcome  these  difficulties  the  Station  has  done 
considerable  in  the  way  of  cooperating  with  the  farmers  in  diferent 
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parts  of  the  State  in  making  demonstration  tests.  One  of  the  dit^i- 
culties  in  conducting  such  work  is  to  give  them  proper  supervision,  as 
the  time  of  the  Station  men  and  the  expense  involved  would  not  per- 
mit many  visits.  Last  March  the  Baltimore  County  School  Board  pro- 
posed to  us  a  plan  of  cooperation  whereby  they  would  share  the  cost 
of  supervision,  and  have  this  work  done  by  the  Principal  of  their 
Agricultural  High  School.  As  the  funds  were  available  this  ofTer  was 
accepted,  as  it  enabled  us  to  meet  the  demand  from  the  farmers  of  that 
county  for  tests  of  this  nature,  and  then,  too,  it  offered  an  opportunity 
to  inaugurate  the  plan  of  making  the  county  Agricultural  High  Schools 
the  local  agents  of  the  Experiment  Station  for  cooperative  work  and 
the  center  for  collecting  and  distributing  information  for  a  given 
county  or  neighborhood.  If  this  plan  is  successful  in  that  countv  it 
will  probably  result  in  work  of  similar  nature  in  other  counties,  and  the 
ultimate  financing  and  development  of  such  work  on  a  systematic  plan 
which  would  enable  the  results  of  Station  work  to  be  carried  into  every 
neighborhood  in  a  way  that  would  cause  their  general  application 
almost  immediately.  I  would  recommend  the  continuance  of  this  work 
for  at  least  another  year. 

At  present  the  work  is  being  conducted  on  about  lOO  different 
farms  of  Baltimore  County,  and  covers  the  following  subjects : 

1.  Variety  tests  of  corn. 

2.  Variety  tests  of  potatoes. 

3.  Breeding  plots  of  corn. 

4.  Tests  of  top-dressing  wheat  and  timothy  with  nitrate  of  .'^oda. 

5.  Comparison  of  raw  and  dissolved  phosphate  rock. 

6.  Comparison  of  burned  and  unburned  lime. 

7.  Test  of  supplementing  of  stable  manure  with  phosphoric  acid 
and  potash. 

8.  Improvement  of  wheat  by  head  selection. 

9.  Crimson  clover  as  a  cover  crop. 

10.  Tests  of  method  of  seeding  timothy  and  clover. 

11.  Test  of  low  and  high  head  trees,  one  and  two  years  old. 

12.  Variety  tests  of  small  fruits  and  orchard  'fruits  on  the  High 
School  grounds. 

A  test  of  some  fertilizers  and  varieties  of  corn  is  also  being  made 
at  the  IMontgomery  County  Agricultural  High  School. 

The  Station  is  cooperating  with  the  authorities  in  ten  counties  in 
conducting  corn-growing  contests. 

Demoxstratioxs  of  Clearing  Land. 

Demonstrations  were  conducted  during  the  past  year  on  the  Ex- 
periment Station  farm  of  the  use  of  dynamite  for  clearing  land  of 
stumps,  digging  ditches  and  digging  holes  for  setting  trees.  Stumps 
were  removed  from  about  8  acres,  and  land  which  was  nearly  worth- 
less in  its  previous  condition.  This  land  was  gotten  ready  for  crops 
in  ID  months'  time.   The  cost  of  the  entire  work  of  draining,  clearing, 
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etc.,  was  about  $65  or  $70  per  acre,  which  was  entirely  paid  for  by  the 
Uim'ber  and  wood  gotten  from  the  land. 

Exhibits. 

I  recommend  tliat  exhibits  of  the  Station  work  be  made _  at  the 
county  fairs  as  usual  this  season,  alternating  them  so  that  a  different 
subject  is  presented  at  each  fair  each  season. 

Publications. 

During  the  year  the  following  publications  have  been  issued : 
Tulv,  1910,  The  Twenty-Third  Annual  Report. 

July,  1910,  Bulletin  146,  Poultry  House  Construction  and  Its  In- 
fluence on  Domestic  Fowls.   By  C.  L.  Opperman. 

August,  1910,  Bulletin  147,  Wheat — Variety  Tests,  Smut  and 
Scab.   By  N.  Schmitz. 

November,  1910,  Bulletin  148,  The  Control  of  the  San  Jose  Scale. 
By  T.  B.  Symons. 

December,  1910,  Bulletin  149,  The  Terrapin  Scale.  By  T.  B. 
Symons  and  E.  N.  Cory. 

January,  191 1,  Bulletin  150,  Hog  Feeding  and  Hog  Houses.  By 
A.  L.  Stabler. 

February,  1911,  Bulletin  151,  Fertilizer  on  Asparagus.  By  C.  P. 
Close. 

March,  1911,  Bulletin  152,  Aphidiinae  of  North  America.  By  A.  B. 
Gahan. 

May,  1911,  Bulletin  153,  The  Bacteria  Flora  in  the  Intestinal  Con- 
tents of  Healthy  Chickens.    By  G.  E.  Gage. 

June,  1911,  Bulletin  154,  Bee  Keeping.  By  T.  B.  Svmons  and 
A.  C.  McCray. 

The  demand  for  our  bulletins  has  been  very  great  the  past  year, 
which  is  the  result  of  the  favorable  press  comments,  and  also  evidence 
that  they  give  the  information  which  people  are  seeking. 

Station  Staff. 

During  the  year  the  following  changes  have  taken  place  in  the 
Station  staff : 

Mr.  A.  L.  Stabler  resigned  to  accept  a  position  at  the  Baltimore 
County  High  School  to  assist  in  the  teaching  and  the  supervision  of  the 
cooperative  demonstration  tests. 

Mr.  T.  R.  Stanton  resigned  April  15th  to  accept  a  similar  posi- 
tion to  the  one  he  held  here  with  the  United  States  Department  of 
Agriculture.  Mr.  R.  C.  Towles,  of  Prince  George's  County,  was  ap- 
pointed to  fill  the  vacancy  in  the  clerical  force. 
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I  recommend  that  I  be  allowed  to  fill  the  vacancy  caused  by  the 
resignations  indicated  above  whenever  the  work  on  hand  makes  more 
help  necessary. 

Station  Fellowship  or  Scientific  Aids. 

I  recommend  that  the  Station  employ  young  graduates  who  desire 
to  pursue  scientific  work  and  studies  for  some  of  the  special  investiga- 
tions which  different  departments  have  planned,  and  which  cannot  be 
done  with  the  present  force,  and  w^hich  can  be  carried  out  with  help  of 
this  nature.  The  idea  is  that  not  more  than  one  such  assistant  be  em- 
ployed in  any  one  department,  and  that  not  more  than  four  employed 
at  any  one  time  at  a  cost  not  to  exceed  $300  per  year  each,  and  that 
the  expense  be  charged  to  the  labor  fund.  This  plan  would  give  some 
of  the  departments  an  opportunity  to  complete  more  promptly  many 
lines  of  work  that  are  often  on  hand  for  years,  and  it  would  also  serve 
as  a  training  ground  for  men  for  other  positions. 

Needs  of  the  Station. 

The  Station  could  profitably  use  much  more  money  in  its  work, 
and  must  have  more  if  it  is  to  meet  all  of  the  demands  made  upon  us. 
We  particularly  need  more  for  demonstration  tests  and  for  printing 
bulletins,  etc.  The  Station  needs  better  facilities  for  housing  its  tools, 
so  as  to  be  able  to  get  at  them  with  ease,  either  for  use  or  demonstra- 
tion. A  proper  building  should  be  so  planned  and  equipped  as  to  make 
it  available  for  firms  desiring  to  do  so,  to  exhibit  and  demonstrate  new 
implements  to  both  students  and  farmers. 

Finances. 

The  work  the  past  year  has  been  conducted  along  the  lines  adopted 
and  within  the  appropriation  made  for  this  fiscal  year.  The  following 
reports  of  the  Treasurer  gives  the  details  of  the  expenditures  for  the 
past  year. 
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Marvlaiid  Ai:;ricultiiral  Experiment  Station  in  Account  witli  tlie 
United  States  Appropriations,  1910-1911. 


Dr. 

To  Receipts  from  the  Treasurer  of  the  United  States, 
as  per  appropriations  for  fiscal  year  ended  June 
30,  1911,  under  acts  of  Congress  approved  March 
2,  1887  (Hatch  Fund),  and  March  16,  190G 
(Adams  Fund)  


Cr. 


By  Salaries  

By  Labor  

By  Publications  

By  Postage  and  Stationery  

By  Freight  and  Express  .   

By  Heat,  Light,  Water,  and  Power  . . 
By  Chemicals  and  Laboratory  Supplies. 
By  Seeds,  Plants,  and  Sundry  Supplies. 

By  Fertilizers   

By  Feeding  Stuffs  

By  Library  

By  Tools,  Machinery,  and  Appliances  . . 

By  Furniture  and  Fixtures  

By  Scientific  Apparatus  and  Specimens 

By  Live  Stock  

By  Traveling  Expenses  ,  

By  Contingent  Expenses  

By  Buildings  and  Land  

Balance   


HATCH 
FUND 


ADAMS 
FUND 


$15,000.00 


11,290.09 
2,243.93 
^^66.18 


38.99 


$15,000.00 


11,354.311 
182.67 
(Omit) 
2.33 
2.36 
149.07 
537.94 
103.43 


688.93 


65.93 


300.00 
5.95 


870.00 
267.49 

61.87 
233.29 
128.78 
340.00 

29.31 


737.16 


Total. 


$15,000.00 


$15,000.00 


The  above  is  a  true  copy  from  the  books  of  this  office. 

HiiRSCHEL  Ford  Treasurer. 
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State  Fund. 

Maryland  Agricultural  Experiment  Station,  in  Account  with  the 
State  of  Maryland  Appropriation. 


Dr. 

'1910. 

July    I — To  cash  balance  ■   $9  81 

From  State   10,000  oc 

Interest    21  30 


$10,031  II 

Cr. 

1911. 

June  30 — By  repairs  $  418  28 

Publications    1,646  05 

Exhii)its    241  II 

Freight  and  Express   432  59 

Feeding  Experiment   1,255  35 

Poultry  Experiment   173  02 

Tobacco  Experiment   910  24 

Insurance    333  34 

Labor    528  53 

Seed  Plants  and  Sundries   1,140  18 

Tools,  Implements  and  ?dachinery.  .  457  05 

Chemical  Supplies   63  40 

Travel    432  42 

Salaries    575  00 

Postage  and  Stationery   136  40 

Irrigation  and  Drainage   225  42 

Furniture  and  Fixtures   25  35 

Library    234  69 

Fertilizer    624  36 

Light,  heat  and  water   I33  34 

Balance    44  99 


Total    $10,031  II 


The  above  is  a  true  copy  from  the  books  of  this  office. 


Herschel  Ford,  Treasurer. 
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Horticultural  Fund. 

The  Marvland  Agricultural  Experiment  Station,  in  Account  with  the 
State  of  Maryland  Appropriation  for  Horticultural.  Investigation. 


Dr. 

1 910. 

July  I— To  Cash  Balance   $27  22 

Interest    21  92 

State   4,000  00 


$4,049  M 

Cr. 

Salaries   $  176  50 

Seed  Plants,  Sundry  Supplies   647  48 

Travel    438  41 

Library    48  14 

Labor    1,307  67 

Fertilizer    92  47 

Postage  and  Stationery   109  16 

Tools,  Implements  and  Machinery.  .  .  421  49 

Heat,  Light  and  Water   52  37 

Publications    199  47 

Freight  and  Express   30  35 

Scientific  Appropriation   51  96 

Furniture  and  Fixtures   67  25 

Balance    406  42 


Total    $4,049  14 


The  above  is  a  true  copy  from  the  books  of  this  office. 


Herschel  Ford,  Treasurer. 
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Station  Farm  Fund. 

Maryland  Agricultural  Experiment  Station,  in  Account  with  the 

Station  Farm. 


Dr. 

1910. 

July  I — To  Balance   $392  94 

Sale  of  Stock,  l^-oduce  and  Labor   7.871  42 


$8,264  36 

Cr. 

Live  Stock   $587  00 

Tools,  Implements  and  Machinery...  87  57 

Feed  Stuff   162  42 

Travel    69  08 

Freight  and  Express   562  09 

Seed  Plant  and  Sundry  Supplies.  .  .  .  397  00 

Labor                     .  . .'   4,755  56 

Building  and  Repairs   41  01 

Salaries   542  54 

Exhibits    320  63 

Postage  and  Stationery   76  62 

Drainage   T92  25 

Balance    467  59 


Total    $8,264  36 


The  above  is  a  true  copy  from  the  books  of  the  office. 

Herschei.  Ford.  Treasurer. 
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AGRICULTURAL  EXPERIMENT  STATION. 


BULLETIN  No.  146.  JULY,  1910. 


POULTRY  HOUSE  CONSTRUCTION  AND  ITS  INFLUENCE 
ON  THE  THE  DOMESTIC  FOWL. 

PART  I. 

By  C.  L.  Opperman. 


INTRODUCTION. 

The  housing  of  poultry  has,  for  many  years,  been  a  subject  of 
widespread  interest  and  study  throughout  the  entire  country,  and  has 
resulted  in  bringing  about  a  marked  improvement  in  poultry  house 
construction.  Aside  from  popular  articles,  however,  there  is  very  little 
experimental  data  or  literature  which  will  furnish  information  relative 
to  the  effect  of  certain  housing  conditions  on  the  domestic  fowl.  There 
is  much  need  for  some  definite  economic  information  on  this  subject. 
It  certainly  is  not  a  good  commercial  proposition  to  invest  five  dollars 
per  fowl  in  houses  alone,  if  seventy-five  cents  will  do  just  as  well. 

PURPOSE  OF  THE  EXPERIMENT. 

The  importance  of  the  question  has  led  this  Station  to  conduct  a 
series  of  investigations  relative  to  the  influence  of  certain  types  of 
houses,  on  the  following  questions : 

(1)  The  influence  on  environment. 

(2)  The  influence  on  the  cost  of  construction. 

(3)  The  influence  on  the  health  of  the  adult  fowl. 

(4)  The  influence  on  the  cost  of  feeding. 

(5)  The  influence  on  egg  production. 

(6)  The  influence  on  the  vitality  of  the  developing  embryo. 

(7)  The  influence  on  the  progeny  to  eight  weeks  of  age. 

(8)  The  influence  on  future  generations. 

The  ultimate  object  of  the  work  is  to  determine,  if  possible,  the 
type  of  house  which  is  best  adapted  to  the  climate  of  Maryland. 

The  investigations  were  started  in  November,  1907,  and  this  bul- 
letin gives  the  results  of  the  first  and  second  year's  work.  It  should 
be  considered  only  as  a  preliminary  report,  as  it  does  not  deal  with 
the  influence  on  future  generations. 
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DESCRIPTION  OF  HOUSE  AND  PENS  USED  IN  CON- 
DUCTING THE  EXPERIMENTS. 

The  house  is  90  feet  long  by  15  feet  wide,  9  feet  high  in  the  front 
and  4  feet  6  inches  from  sill  to  plate  in  the  rear.  The  floor  and  foun- 
dation walls  are  of  cement.  The  sills  are  4  by  4  inch  material,  and 
rest  on  the  concrete  foundation.  The  remainder  of  the  framing,  with 
the  exception  of  the  rafters,  which  are  2  by  6  inch  material,  consists  of 
2  by  4  inch  studding.  The  sides,  ends  and  roof,  with  the  exception 
of  pen  one  and  the  hooded  roosts,  which  are  of  double-wall  construc- 
tion, are  sealed  on  the  outside  of  the  studs  and  rafters  with  a  cheap 
grade  of  tongue  and  grooved  flooring,  over  which  is  put  a  layer  of 
Neponset  Red  Rope  Roofing.  The  building  is  divided  into  six  pens, 
which  will  hereafter  be  spoken  of  as  pen  I,  Tight  House ;  pen  II,  Glass 
Front  House;  pen  III,  Cloth  Front  House,  with  hooded-roost ;  pen 
IV,  Open-Front  House  with  hooded  roost;  pen  V,  Cloth-Front  House 
without  hooded  roost;  pen  VI,  Open- Front  House  without  hooded 
roost.  Each  pen  is  15  feet  square,  and  contains  approximately  225 
square  feet  of  floor  space.  In  the  front  or  south  side  of  each  pen 
there  is  a  door  3  feet  wide  and  7  feet  high.  The  other  openings,  such 
as  windows  and  curtains  (which  are  dififerent  in  each  pen),  are  de- 
scribed in  the  detail  description  of  the  various  pens.  The  interior 
fixtures  such  as  feed-hoppers,  water-pans,  nests  and  broody  coops  are 
exactly  the  same  in  each  pen. 

From  May  i,  until  November  i,  all  the  windows  and  curtains  are 
open,  and  the  fowls  are  allowed  free  access  to  the  yards.  The  opera- 
tion of  the  windows  and  curtains,  as  described  below,  apply  only  to 
the  months  of  November,  December,  January,  February,  March  and 
the  early  part  of  April,  since  these  are  the  months  when  the  housing 
of  poultry  should  be  carefully  considered. 

There  are  many  styles  of  the  various  houses  which  these  pens 
represent.  It  is  impossible  to  embody  all  the  phases  in  a  single  pen, 
but  the  aim  has  been  to  make  the  general  conditions  similar  to  those 
found  in  the  types  which  they  represent.  In  order  that  the  reader  may 
have  an  intelligent  understanding  of  the  investigations,  and  be  able 
to  compare  the  results  given  in  the  various  tables  and  discussions  in 
this  bulletin,  a  careful  study  of  the  drawings  and  descriptions  of  the 
dififerent  pens  is  essential. 
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Pig.  I,  Pen  I,  showing  the  three  lights  removed  for  ventilation,  and  the  position  of 
the  window  during  the  cold  months. 


PEN  I  TIGHT  HOUSE. 

This  pen  is  a  type  of  the  tight  double-walled  poultry  house,  which 
until  recent  years  was  in  general  use  throughout  the  country,  and 
may  still  be  found  in  many  localities.  It  is  sealed  on  the  outside  and 
inside  of  the  studs  and  rafters  with  tongue  and  grooved  flooring, 
making  a  4-inch  dead  air  space  around  the  entire  pen.  In  the  front 
there  is  one  window  (which  is  an  ordinary  hot-bed  sash)  3  feet  wide 
and  6  feet  high.  The  removal  of  3  of  the  8  x  10  inch  lights,  as  shown 
in  the  illustration,  is  the  only  provision  made  for  ventilation  during  the 
cold  months.  The  fowls  in  this  pen  are  confined  from  November  i, 
until  the  early  part  of  April,  in  order  that  the  influence  of  the  housing 
conditions  may  be  more  definitely  determined. 
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Fig.  II,  Glass-Front  House,  showing  windows  and  removable  of  lights  for  addi- 
tional ventilation. 


PEN  II  GLASS-FRONT  HOUSE. 

This  type  of  house  may  still  be  found  in  many  parts  of  the  coun- 
try, and  by  some  people  is  considered  a  practical  house.  In  the  front 
of  the  pen  there  are  two  windows  (hot-bed  sash)  3  by  6  feet  in  size, 
making  a  total  area  of  36  square  feet  of  glass  surface.  Ventilation  is 
provided  by  opening  the  windows  about  two  inches  at  the  bottom  and 
removing  two  of  the  8  x  10  inch  lights  from  the  top  of  each  sash. 
This  allows  the  excessive  moisture  and  injurious  gases  to  escape,  but 
does  not  change  the  air  rapidly  enough  to  keep  the  straw  dry  and 
brittle  as  in  the  open  and  cloth-front  pens.  The  fowls  in  this  pen  are 
confined  the  same  as  in  pen  I. 
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Fig.  Ill,  Cloth-Front  House  with  hooded  roost;  the  curtain  is  always  up  during 
the  dav. 


PEN    III,    CLOTH-FRONT    HOUSE,  HOODED-ROOST. 

This  pen  is  a  type  of  cloth-front  poultry  house  which  is  at  present 
very  popular  with  the  poultrymen  of  this  State.  The  term  "Cloth- 
Front  House,"  as  used  in  this  bulletin,  means  a  house  which  is  open 
during  the  day,  but  protected  by  a  cloth  curtain  at  night.  In  the  front 
of  the  pen  there  is  one  window  (hot-bed  sash)  3x6  feet,  and  an  open- 
ing 6x6  feet.  The  bottom  of  the  opening  is  2  feet  6  inches  from  the 
floor  and  extends  close  up  to  the  eaves.  A  wooden  frame,  covered  with 
unbleached  sheeting,  is  fitted  to  the  opening.  This  curtain  is  hinged 
at  the  top,  and  is  swung  in  when  open,  and  is  always  open  except  on 
very  stormy  days  and  winter  nights.  The  window  is  stationary,  and 
is  used  as  a  source  of  light  when  the  curtain  is  down. 

The  part  of  the  pen  which  is  taken  up  by  the  hooded  roost  is 
sealed  on  the  inside  of  the  studs  and  rafters,  making  a  4  inch  dead 
air  space  around  the  ends,  back  and  ceiling  of  the  roost.  The  front  of 
the  roost  is  covered  with  a  cloth  curtain,  which  is  hinged  at  the  top, 
and  hooked  to  the  rafters  when  not  in  use.  This  curtain  does  not  shut 
tight  against  the  floor  of  the  roost,  but  is  left  open  about  2  inches  (see 
plate  3)  for  ventilating  purposes,  and  is  only  used  on  nights  when  the 
temperature  is  35  degrees  or  below.  The  fowls  in  this  pen  are  con- 
fined the  same  as  in  the  pens  I  and  II. 
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PEN  IV,  OPEN  FRONT,  WITH  HOODED  ROOST. 

The  construction  of  this  pen  is  exactly  the  same  as  pen  III,  except 
that  it  has  no  cloth  curtain  in  the  front  of  the  pen.  The  opening  (6 
feet  square)  is  never  covered  day  or  night.  The  hooded- roost  is 
operated  similar  to  pen  III.  The  fowls  in  this  pen  are  confined  the 
same  as  in  pens  I,  II  and  III. 


PEN  V,  CLOTH  FRONT,  WITHOUT  HOODED  ROOST. 

This  pen  is  similar  to  pen  III,  except  that  the  roost,  instead  of 
being  hooded,  is  exposed.  The  construction  of  the  roost  is  the  same 
as  that  shown  in  plate  II.  Fig.  3  gives  a  correct  view  of  the  front 
side  of  the  pen,  and  the  operation  of  the  curtain  is  the  same  as  de- 
scribed in  pen  3.  The  fowls  are  allowed  free  access  to  the  yards  at 
all  times. 

PEN  VI,  OPEN  FRONT,  WITHOUT  HOODED-ROOST. 

This  pen  is  the  same  as  pen  4,  except  that  the  roost  is  not  hooded. 
Figure  4  gives  a  correct  view  of  the  front  side  of  the  pen.  The  fowls 
are  allowed  free  access  to  the  yards  every  day  in  the  year. 
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METHODS  USED  IN  CONDUCTING  THE  EXPERIMENT. 

As  far  as  it  was  possible,  every  condition,  except  that  of  housing, 
has  been  made  the  same.  A  brief  description  is  given  of  the  methods 
of  feeding,  breeding,  incubation,  brooding  and  rearing  in  order  that 
the  reader  may  understand  the  conditions  under  which  the  investiga- 
tions were  conducted. 

The  Foundation  Stock. 

During  January,  1907,  the  Station  purchased  100  pure  bred  White 
Leghorn  pullets  from  a  farmer  in  an  adjoining  county.  From  these 
pullets,  during  the  months  of  March  and  April,  a  sufficient  number 
of  eggs  were  incubated  to  rear  300  pullets.  On  November  i,  1907, 
these  pullets  were  taken  from  free  range,  leg  banded  and  put  in  the 
pens,  care  being  exercised  to  divide  them  as  evenly  as  possible,  accord- 
ing to  weight,  development  and  age.  Forty  pullets  were  put  in  each 
pen,  and  will  hereafter  be  spoken  of  as  the  first  generation. 

Breeding. 

During  the  first  two  years  of  the  experiment,  which  deals  only 
with  the  first  generation,  the  males  used  were  purchased  from  a  reliable 
breeder.  They  were  changed  frequently  from  one  pen  to  another,  so 
as  to  make  breeding  conditions  equal.  Two  males  were  allowed  for 
each  pen,  alternating  so  as  to  have  a  fresh  male  every  day.  This 
method  gave  excellent  results  in  fertility. 

In  the  second  and  future  generation^,  however,  each  pen  will  be 
mated  with  males  which  have  been  hatched  from  the  eggs  of  the  pre- 
ceding generation  in  that  pen.  This  method  is  followed  in  order  that 
the  future  generations  cannot  increase  in  vitality  by  the  introduction 
of  new  blood  on  the  part  of  the  males. 

The  danger  of  inbreeding  by  this  method,  will  be  the  same  in  all 
pens,  and  should  not  cause  any  serious  effects,  as  the  males  are  in  no 
instance  full  brothers  to  the  females  to  which  they  are  bred.  This  is 
possible  by  disposing  of  all  the  pullets  from  the  dam  out  of  which 
the  males  were  bred.  The  males  will  contain,  therefor,  one-half  the 
blood  of  the  original  sire,  and  none  of  the  blood  of  the  dams  which  is 
in  the  pullets. 

Incubation. 

To  carry  out  this  phase  of  the  experiment,  six  incubators  of  the 
same  size  and  make  were  purchased.  These  machines  were  all  oper- 
ated in  one  room,  and  every  effort  made  to  have  the  surrounding 
conditions  equal.  The  average  temperature  at  which  they  were  oper- 
ated was  between  102  and  103  degrees  Fahrenheit. 

In  selecting  eggs  for  incubating  purposes,  only  those  of  normal 
size  and  shape  were  used.  The  same  number  was  selected  each  day 
from  the  different  pens,  until  a  sufficient  quantity  had  been  procured 
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to  fill  the  machines.  They  were  turned  daily  and  stored  in  a  room 
where  the  temperature  ranged  from  50  to  75  degrees  Fahrenheit. 

The  eggs  were  tested  three  times  during  incubation,  in  order 
that  the  influence  of  the  different  pens  on  the  vitality  of  the  germ  (or 
developing  embryo)  might  be  observed. 

The  floor  of  the  incubator  cellar  was  sprinkled  every  morning 
after  the  third  day,  and  on  the  eighteenth  day  sponges,  which  had 
been  saturated  with  warm  water,  were  introduced  in  all  the  machines. 
The  eggs  were  watched  constantly  while  hatching,  and  if  the  hatch 
was  slow  or  good  it  was  carefully  recorded. 

Brooding  and  Feeding  the  Chicks. 

The  chickens  upon  hatching  are  left  in  the  machines  for  twenty- 
four  to  thirty-six  hours.  They  receive  no  feed  during  this  time.  They 
are  then  transferred  to  the  colony  brooder  houses  which  are  described 
below. 

The  first  feed  consists  of  infertile  eggs  which  have  been  boiled 
hard  and  then  mashed  or  run  through  a  meat  chopper,  shells  included ; 
they  are  then  mixed  with  six  times  their  bulk  of  rolled  oats  by  rubbing 
together  with  the  hands,  a  small  quantity  of  fine  grit  and  charcoal 
being  added.  This  mixture  is  fed  every  two  and  one-half  hours  for  the 
first  three  days.  About  the  fourth  day  they  are  given  a  light  feed  of 
commercial  chick  feed  in  the  morning,  care  being  exercised  to  give  just 
enough  so  that  they  will  be  hungry  at  9  A.  M.  At  9  o'clock  they  are 
fed  a  mixture  consisting  of  two  parts  by  weight  of  rolled  oats,  two 
parts  wheat  bran,  two  parts  corn  meal,  one  part  sifted  beef  scrap  and 
one-half  part  of  linseed  meal.  This  mixture  is  fed  dry  in  troughs,  and 
removed  after  it  has  been  before  them  for  ten  or  fifteen  minutes.  At 
12.30  the  chick  food  is  fed  in  the  litter  the  same  as  in  the  morning, 
and  at  4.30  or  5  o'clock  the  dry  meal  mixture  is  fed,  giving  all  that 
they  will  eat.  This  is  continued  until  the  chicks  are  four  or  five  weeks 
old,  at  which  time  the  chick  food  is  gradually  substituted  by  equal 
parts  of  crushed  corn  and  wheat.  When  the  chicks  are  through  with 
the  brooders,  and  put  on  free  range  (which  is  between  seven  and 
eight  weeks)  everything  is  hopper  fed.  The  hoppers  contain  crushed 
corn,  wheat,  grit,  shell  and  the  dry  mash  mixture  which  is  fed  to  the 
laying  hens.  Green  food  is  supplied  from  the  third  day,  and  consists 
of  cabbage,  mangles,  onions  and  green  clover. 

THE  COLONY  BROODER  HOUSE. 

In  figure  5  is  shown  a  number  of  these  colony  brooder  houses. 
They  are  10  feet  square.  The  front  wall  is  6  feet  6  inches  high,  and 
the  back  4  feet  from  floor  to  roof  on  the  inside.  This  allows  a  full- 
grown  person  to  stand  erect  in  the  front  part  of  the  house.  They  are 
built  on  runners  which  are  3  x  10  inches  in  size.  The  ends  are  rounded 
so  that  they  will  slide  easily  when  being  moved.    (A  4  x  6  inch  run- 


12 


MARYLAND  AGRICULTURAL  EXPERIMENT  STATION. 


Pig.  V,  Colony  Brooder  House. 


ner  would  be  more  practical.)  They  are  12  feet  long,  and  extend  a 
foot  outside  each  end  of  the  building. 

The  floors  are  of  one  thickness  of  tongue  and  grooved  flooring. 
The  outside  of  the  studs  and  rafters  are  also  covered  with  the  same 
material,  over  which  is  put  one  thickness  of  Neponset  Red  Roof 
roofing. 

A  door  3  feet  wide  and  5  feet  high  is  placed  in  the  center  of  the 
front  wall  with  a  window  on  each  side.  Each  window  contains  six 
lights  of  10x12  glass  in  one  sash.  They  are  hinged  at  the  top  and 
turn  out  like  an  ordinary  storm  window.  It  is  either  closely  buttoned 
down  or  held  open  at  different  spaces  by  hooks  of  various  length.  In 
the  center  of  the  rear  wall,  close  up  to  the  plate,  there  is  a  ventilating 
door  one  foot  wide  and  two  feet  long.  It  is  hinged  at  ithe  top  and 
swings  out  the  same  as  the  windows.  This  opening  is  very  import- 
ant, since  it  is  difficult  to  maintain  proper  ventilation  by  openings  in 
one  side  only. 

Each  house  is  equipped  with  two  indoor  Prairie  State  brooders, 
which  together  will  accommodate  100  chicks.  These  brooders  are 
placed  as  shown  in  Figure  6,  the  lamps  facing  the  front  wall.  The 
center  partition  and  gates  are  made  of  ordinary  building  lath,  which 
are  placed  close  enough  so  that  the  chicks  from  one  side  cannot 
mingle  with  those  opposite.  In  practical  work  this  partition  need  only 
be  temporary  until  the  chicks  become  accustomed  to  their  brooders. 
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Fig.  VI.,  Floor  plan  of  Colony  Brooder  house,  showing  position  of  brooders. 

The  chicks  are  confined  to  these  houses  and  yards  until  they  are  seven 
or  eight  weeks  old,  at  which  time  they  are  moved  to  free  range  and 
cared  for  as  previously  described. 

FEEDING  THE  ADULT  STOCK. 


GRAIN  MIXTURE. 

lOO  lbs.  corn. 
ICO  lbs.  wheat. 
ICG  lbs.  oats. 


MASH  MIXTURE. 

IGO  lbs.  bran. 
50  lbs 
50  lbs 


corn  meal, 
linseed  meal. 
50  lbs.  middlings. 
50  lbs.  beef  scraps. 
5  lbs.  salt. 
■\  lbs.  charcoal. 


For  the  morning  feed  each  pen  of  40  fowls  received  two  quarts  of 
the  grain  mixture,  well  scattered  in  a  deep  litter  of  straw.  Between 
8  and  9  o'clock,  during  the  winter  months,  each  pen  is  given  from  3 
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to  5  lbs.  of  cabbage  or  mangles.  At  noon  the  grain  feed  is  repeated 
the  same  as  in  the  morning.  This  constitutes  all  the  feeding  which  is 
done  by  hand.  The  dry  mash  mixture,  grit  and  shell  are  retained  in 
hoppers,  to  which  the  fowls  have  free  access  at  all  times.  The  litter 
is  removed  from  the  pens  once  every  thirty  days,  and  the  dropping 
boards  are  cleaned  daily. 

THE  INFLUENCE  ON  ENVIRONMENT. 

In  the  forepart  of  this  bulletin  will  be  found  working  drawings, 
photographs  and  a  partial  description  of  the  pens  included  in  this  ex- 
periment. While  this  circumstantial  account  describes  the  construc- 
tion and  ventilation  of  the  various  pens,  it  does  not  mention  the  envir- 
onmental conditions  of  the  interior,  caused  by  that  particular  construc- 
tion. It  is  therefore  necessary  that  some  account  of  these  conditions 
be  given,  in  order  that  the  reader  may  more  clearly  understand  some 
of  the  contributary  causes  for  certain  variations  in  the  final  results. 
As  has  been  previously  stated,  the  conditions  as  described  below  apply 
to  the  months  of  November,  December,  January,  February,  March  and 
the  early  part  of  April.  During  the  remaining  months  all  pens  are 
freely  ventilated,  and  the  fowls  allowed  the  liberty  of  the  yards. 

Pen  I,  Tight  House. 

The  conditions  in  this  pen  are  more  abnormal  than  those  gener- 
ally found  in  the  average  tight  poultry  house.  The  air,  on  account  of 
improper  ventilation,  is  laden  with  moisture  and  pregnant  with  gases 
and  odors  from  the  droppings  and  litter.  While  water  rarely  freezes 
in  this  pen,  the  air  is  cold,  damp  and  lifeless,  even  when  the  sun  is 
bright.  This  condition  is  due  to  the  excessive  amount  of  moisture  in 
the  air,  which  has  no  means  of  circulating  or  escaping,  except  through 
the  small  opening  at  the  top  of  the  sash.    (See  Fig.  i.) 

The  plumage  of  the  fowls,  instead  of  appearing  smooth  and 
glossy,  as  in  the  fresh  air  houses,  is  dull  and  rough  and  suggests  a 
lack  of  vigor.  The  combs  and  wattles  are  noticeably  paler  than  those 
of  the  fowls  in  the  open  and  cloth-front  pens.  Is  it  not  remarkable 
that  fowls  confined  under  these  conditions  should  make  such  an  excel- 
lent record,  as  did  this  pen  of  birds  during  the  first  and  second  year 
of  the  first  generation? 

Pen  II,  Glass-Front  House. 

This  pen  can  properly  be  named,  "the  house  of  extremes."  Dur- 
ing the  day  when  the  sun  is  bright  and  warm,  the  mercury  often  goes 
as  high  as  80  and  85  degrees  Fahrenheit,  and  as  night  comes 
on  it  recedes  as  rapidly  as  it  ascended.  It  is  a  well-known  fact  that 
a  glass  surface  will  radiate  cold  as  readily  as  it  does  heat,  which  would 
explain  the  wide  variation  of  temperature  in  this  pen.  The  ventila- 
tion is  sufficient  to  keep  the  litter  from  becoming  very  damp  and  the 
air  free  from  odors  and  gases. 
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Pen  III,  Cloth-Front  House. 

In  a  house  of  this  construction,  dampness,  gases  and  odors  are 
entirely  absent.  The  air  is  at  all  times  fresh,  dry  and  invigorating. 
The  litter,  instead  of  being  damp,  cracks  and  snaps  as  you  walk  over 
it.   The  above  conditions  also  apply  to  pens  4,  5  and  6. 

THE  HOODED  ROOST. 

Many  letters  have  been  received  asking  for  information  relative 
to  the  necessity  of  hooded-roosts  in  the  poultry  house. 

The  majority  of  the  advocates  of  the  cloth  and  open-front  houses 
generally  recommend  the  hooded-roost ;  but  the  results  obtained  from 
the  experiments  conducted  at  this  Station  would  indicate  that  it  is  not 
necessary  for  the  climate  of  Maryland.  This  point  is  well  illustrated 
in  tables  VII  and  VIII  on  page  20.  The  results  of  these  tables 
show  that  during  the  months  of  November,  December,  January  and 
February,  the  fowls  in  pen  6  (open  front  and  exposed  roost)  pro- 
duced as  many,  and  in  some  instances  more,  eggs  than  the  fowls  in 
pens  3  and  4,  which  were  equipped  with  the  hooded-roost.  Further 
than  this,  it  will  be  seen  from  tables  XI  and  XII  that  the  percentage 
of  total  eggs  hatched  was  not  greater  than  that  of  similar  pens  un- 
equipped with  the  hooded-roost.  As  a  matter  of  fact,  the  eggs  from 
the  fowls  in  pens  of  similar  construction,  except  that  they  did  not  have 
the  hooded-roost,  produced  more  chicks  during  the  second  year  than 
did  those  of  the  fowls  confined  in  pens  having  hooded-roosts.  This 
increased  per  centage  may  be  accredited  to  the  fact  that  the  fowls  in 
pens  5  and  6  were  allowed  free  access  to  the  yards,  and  not  to  the 
absence  of  the  hooded-roost.  Assuming  that  the  above  statement  is 
correct,  the  remaining  data  is  sufficient  to  demonstrate  that  the 
hooded-roost  is  not  essential  in  this  State. 

THE  INFLUENCE  ON  THE  COST  OF  CONSTRUCTION. 


TABLE  1.— Cost  of  Construction. 


Total 
cost. 

Cost 
per  bird. 

Pen  1  

Tight  House  

$67.18 

51.24 
54.39 

54.no 

52.00 
50.00 

$1.34 
1.02 
1.09 
1.08 
1  02 
1.00 

Pen  2  

Glass  Front  

Pen  3  

Pen  4  

Pen  5  

Pen  6  

Cloth  Front,  *1,  H.  R  

Open  Front.  H.  R  

Cloth  Front,  *2,  E.  R  

Open  Front,  E.  R  

Note — •!, Hooded  Roost.    *2,  Exposed  Roost. 


It  will  be  seen  that  the  cost  of  a  tight  double-walled  house  is 
greater  than  that  of  any  other  type.    The  results  of  the  experiment 
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thus  far,  show  that  the  fowls  kept  in  the  less  expensive  houses,  gave 
as  high  returns,  and  in  several  instances  higher,  than  those  confined 
in  the  more  costly  bmildings.  To  house  i,ooo  fowls  in  a  house  similar 
to  pen  I,  would  cost  from  five  to  six  hundred  dollars  more  than  in 
the  cloth  or  open-front  houses.  No  further  comment  should  be  neces- 
sary on  this  question. 

THE  INFLUENCE  ON  THE  HEALTH  OF  THE  ADULT 

FOWLS. 


TABLE  2.— Mortality  Record. 


Deaths 

Deaths 

during  first 

during  sec- 

year. 

ond  year. 

1 

2 

I 

2 

0 

2 

4 

2 

4 

0 

3 

3 

Pen  1 
Pen  2 
Pen  3 
Pen  4. 
Pen  5. 
Pen  6 


Tight  House  

Glass  Front  

Cloth  Front,  H.  R 
Open  Front,  H.  R . 
Cloth  Front,  E.  R . 
Open  Front,  E.  R. 


Total 
Deaths. 


The  general  health  of  the  fowls  in  the  different  pens  was  prac- 
tically the  same  during  the  first  two  years.  The  only  apparent  diflfer- 
ence  was  the  absence  of  bright  red  combs  in  pens  I  and  H,  due,  no 
doubt,  to  the  lack  of  an  abundance  of  pure  fresh  air.  The  excessive 
moisture  in  pen  I  (tight  house)  caused  the  plumage  of  the  fowls  to 
appear  rough  and  dirty.  It  was  also  a  noticeable  fact  that  the  plu- 
mage of  the  fowls  which  were  allowed  free  access  to  the  yjrrds  at  all 
times  (pens  V  and  VI)  was  brighter  and  did  not  have  the  scraggy 
appearance  of  the  fowls  which  were  confined  during  the  winter 
months. 

The  increased  death  rate  in  pens  IV  and  VI  might  signify  that 
the  conditions  in  these  pens  were  detrimental  to  the  health  of  the  in- 
mates. This,  however,  is  misleading,  as  the  mortality  in  all  the  pens 
is  due  to  such  causes  as  eversion  and  rupture  of  the  oviduct,  choked 
to  death  in  the  trap-nest,  apoplexy  and  hemorrhages;  and  in  no  in- 
stance as  far  as  determined  was  death  due  to  the  housing  conditions 
under  which  the  fowls  were  kept. 

THE  INFLUENCE  ON  THE  COST  OF  FEEDING. 

In  computing  the  cost  of  the  foods  consumed  by  the  various  pens, 
the  following  prices  were  used:  Wheat,  $i.oo  per  bushel;  oats,  6o 
cents  per  bushel ;  corn,  8o  cents  per  bushel ;  bran,  $28  a  ton ;  corn  meal, 
$33  a  ton ;  middlings,  $28  a  ton ;  linseed  meal,  $40  a  ton ;  beef  scraps, 
$55  a  ton;  grit,  50  cents  per  hundred;  oyster  shells,  70  cents  per 
hundred,  and  cabbage  at  a  cent  and  half  a  pound.    With  the  excep- 
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tion  of  wheat,  which  in  all  probabilities  will  soon  be  reduced  to  the 
normal  price  of  $i.oo,  these  prices  are  liberal,  and  in  several  instances 
higher  than  those  actually  paid  by  this  Station. 

TABLE  III.— Food  Consumed  During  First  365  Days. 


Pen  1 
Pen  2 
Pen  3 
Pen  4 
Pen  5 
Pen  6 


Tight  House  

Glass  Front  

Cloth  Front,  H.  R 
Open  Front,  H.  R. 
Cloth  Front,  E.  R.. 
Open  Front,  E.  R. 


Grain,  lbs. 

Mash,  lbs. 

Green  food, 
lbs. 

Shell,  lbs. 

Grit,  lbs. 

Total  Value 
of  all  foods. 

Ave.  Cost 
per  hen. 

Profit  over 
feed. 

No.  of  hens. 

1553 

1041 

355 

115 

12 

1 

$49.19  $1.26 

$1.80 

39 

1555 

1094 

360 

119 

21 

50.31 

1.29 

1.87 

39 

1580 

1090 

364 

123 

10 

50.69 

1  27 

1.91 

40 

1471 

961 

365 

125 

9 

46.66 

1.27 

2.06 

36 

1523 

1093 

337 

125 

5 

48.59 

1.31 

1.64 

37 

1491 

982 

362 

112 

9 

47.14 

1.27 

1.64 

37 

TABLE  IV.— Food  Consumed  During  Second  365  Days. 


Grain 
lbs. 

Mash 
lbs. 

Green 
food 

lbs. 

Shell 
lbs. 

Grit 
lbs. 

Total 
value 
of  all 
foods 

Av. 

cost 
per 
hen 

Profit 
over 
feed 

. 

O  03 

.  c 

O  0) 

Pen  1 

Tight  House  .... 

1672 

738 

404 

79 

7 

$45  77 

$1.24 

$1.47 

37 

Pen  2 

Glass  Front  ,  , 

1650 

877 

393 

106 

20 

48  20 

1  30 

1.64 

37 

Pen  3 

Cloth  Front  H.R. 

1646 

905 

408 

117 

19 

48  92 

1.28 

1.67 

38 

Pen  4 

Open  Front  H  R. 

1511 

776 

389 

105 

10 

44.02 

1.29 

1.47 

34 

Pen  5 

Cloth  Front  E.  R. 

1533 

935 

385 

103 

4 

47.08 

1.31 

1.41 

36 

Pen  6 

Open  Front  E.  R 

1500 

789 

379 

85 

10 

44  63 

1.28 

1.70 

34 

As  will  be  seen  by  inspection  of  tables  III  and  IV,  there  was 
very  little  difference  in  the  amount  of  food  consumed  by  the  fowls  in 
the  six  experimental  pens.  This  would  indicate  that  the  environ- 
mental conditions,  caused  by  certain  construction,  had  little  or  no  in- 
fluence on  the  number  of  pounds  of  food  consumed.  By  consulting 
table  III  it  will  be  seen  that  while  pen  I  consumed  the  same  quantity 
of  feed  as  pen  VI,  there  was  an  additional  profit  of  i6  cents  per 
hen  in  favor  of  pen  I.  This  would  be  in  accordance  with  the  theory 
that  fowls  or  animals  which  are  exposed  to  low  temperatures  will 
utilize  a  greater  amount  of  food  for  the  maintenance  of  bodily  heat 
than  will  fowls  kept  under  less  severe  conditions.  In  this  investiga- 
tion the  results  of  two  or  more  years  were  not  consistent  with  the 
above  theory.  This  point  is  well  brought  out  in  table  IV,  where  it  will 
be  noted  that  exactly  the  opposite  results  were  obtained  during  the 
second  year,  pen  VI  making  a  profit  of  23  cents  more  per  hen  than 
pen  I,  and  both  lots  of  fowls  consuming  practically  the  same  number 
of  pounds  of  feed. 
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THE  INFLUENCE  ON  EGG  PRODUCTION. 


TABLE  v.— Average  Egg  Production  Per  Hen  During  First  365  Days. 


1 

No.  of  Total 
hens  eggs 

i 

Eggs 
per 
day 

%  egg 
produc- 
tion 

Av.  egg 

tion 
per  hen 

Value 

eggs 
per  hen 

Cost  of 

eggs 
per  doz. 

Pen  1 

Tight  House  

39 

5.132 

14  06 

36.05  % 

131.6 

^3  06 

$.114 

Pen  2 

Glass  Front   

39 

5.327 

14  56 

37.33 

136.6 

3.16 

.113 

Pen  3 

Cloth  Front  H.  R. 

40 

5,616 

15.11 

37.77  •' 

137.9 

3.18 

111 

Pen  4 

Open  Front  H.  R. 

36 

5,119 

14.02 

38.97  " 

142  2 

3.33 

.107 

Pen  5 

Cloth  Front  E  R. 

36 

4,638 

12  7 

35.27  " 

128  9 

2  95 

.122 

Pen  6 

Open  Front E.R.. 

37 

4,719 

13  05 

35.27  " 

128.8 

2.91 

.109 

TABLE  VL— Average  Egg  Production  Per  Hen  During  Second  365  Days. 


No.  of  Total 
hens  j  eggs 

Eggs 
per 
day 

%  egg 
produc- 
tion 

Av.  egg 
produc- 
tion 
per  hen 

Value 
eggs 
per  hen 

Cost  of 

eggs 
per  doz. 

Pen  I 

Tight  House 

37 

4,448 

12.18 

32  91  % 

120.2 

$2  71 

$.123 

Pen  2 

Glass  Front  

37 

4,834 

13.24 

35.78  " 

130.6 

2  94 

.119 

Pen  3 

Cloth  Front  H.  R 

38 

4,999 

13  66 

35.94  " 

113  6 

2.95 

.116 

Pen  4 

Open  Front  H.  R. 

34 

4,211 

11.53 

33  91  " 

123  9 

2.76 

.124 

Pen  5 

Cloth  Front  E.  R. 

36 

4,411 

12.08 

33  55  " 

122.5 

2  72 

.128 

Pen  6 

Open  Front  E.  R. 

34 

4,552 

12.38 

36.41  " 

133. 

2.98 

.115 

Rather  than  to  enter  upon  a  lengthy  discussion  of  the  influence 
of  construction  on  egg  production  as  set  forth  in  tables  V,  VI,  VII, 
VIII,  IX  and  X,  the  writer  would  prefer  to  apply  the  results  in  the 
following  practical  manner: 

First — That  egg  production  is  largely  influenced  by  feeding,  and 
the  individual  hen.  In  other  words,  if  a  hen  is  born  with  the  power  to 
produce  200  eggs  in  365  consecutive  days,  she  is,  with  proper  feeding 
and  sanitary  conditions,  most  likely  to  make  such  a  record  regardless 
of  the  type  of  house  in  which  she  is  confined.  This  point  is  well  shown 
in  tables  IX  and  X.  For  example,  it  will  be  seen  that  during  the 
first  and  second  year  the  percentage  of  fowls  producing  from  126  to 
150  eggs  was  greater  for  pen  I  than  for  pen  VI.  This  was  also  true 
of  fowls  producing  from  151  to  175  eggs  during  the  first  year,  but 
during  the  second  year  the  percentage  was  greater  in  pen  VI.  The 
column  headed  126  to  150  eggs  is  the  most  important,  since  it  repre- 
sents the  average  maximum  record  of  the  domestic  fowl.    This  state- 
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ment  is  not  intended  to  convey  the  idea  that  it  is  impossible  for  indi- 
vidual hens  to  make  a  higher  record.  The  figures  given  in  tables  IX 
and  X  show  that  not  a  few  produced  from  150  to  200  eggs,  but  they 
do  not  prove  that  such  performances  were  the  result  of  environmental 
conditions.  To  compare  still  higher  records,  we  find  that  during  the 
pullet  year  2.6  per  cent,  of  the  fowls  in  pen  I  made  a  record  of  from 
176  to  200  eggs.  Of  the  fowls  in  pen  VI,  8.1  per  cent,  produced  that 
number.  The  percentages  in  this  column  for  table  X  are  diametrically 
opposite,  which  clearly  demonstrates  the  influence  of  the  individual 
hen  on  the  final  result. 

Second — That  if  egg  production  is  influenced  by  environmental 
conditions,  the  following  interpretation  will  be  of  economic  value,  since 
it  proves  that  expensive  houses  are  not  always  necessary  to  realize  a 
maximum  profit. 

During  the  first  year  the  birds  in  pen  I  (table  V)  made  a  profit 
of  15  cents  more  per  hen  than  did  those  in  pen  VI,  and  to  realize  this 
increased  profit  called  for  an  additional  investment  of  34  cents  per 
hen  in  construction.  (See  table  I.)  This  would  leave  a  balance  of 
19  cents  per  hen  or  $7.60  in  favor  of  the  fowls  in  open  house.  The 
above  statement  will  also  apply  to  pens  II,  III,  IV  and  V,  and  leave 
even  a  higher  balance  in  favor  of  these  types. 

Third — That  with  proper  ventilation  the  glass-front  house  (pen 
II)  has  proven  to  be  a  very  practical  house  for  winter  egg  production. 

Fourth — That  the  increased  egg  yield,  which  might  have  been 
caused  by  the  additional  protection  of  the  hooded-roost,  was  too  slight 
to  justify  the  increased  investment  necessary  for  its  construction. 

The  foregoing  conclusions  regarding  egg  production  are  for  the 
first  generation  only,  and  may  be  completely  changed  by  the  results 
obtained  from  the  work  with  future  generations. 


TABLE  VII.— Winter  Egg  Production,  First  Year. 


No. 
hens 

Novem- 
ber 

Decem- 
ber 

January 

Feb- 
ruary 

Total 

Av.  eggs 
per  hen 

Pen  1 

Tight  House  ,  , 

40 

135 

321 

480 

619 

1555 

38.6 

Pen  2 

40 

1(15 

256 

531 

599 

1491 

37.2 

Pen  3 

Cloth  Front  H.  R. 

40 

121 

295 

477 

568 

1461 

36.5 

Pen  4 

Open  Front  H.  R 

40 

137 

390 

520 

609 

1656 

41.4 

Pen  5 

Cloth  Front  E  R . 

40 

99 

220 

476 

581 

1376 

34  4 

Pen  6 

Open  Front  E.  R. 

40 

116 

256 

387 

781 

1540 

38  5 

I'OUI.TUY  HOUSE  CONSTKLCTIOX. 

TABLE  VIII.— Winter  Egg  Production,  Second  Year. 


No. 

hens 

Novem- 
ber 

Decem- 
ber 

January 

Feb- 
ruary 

xotai 

Av.  eggs 
1  per  hen 

Pen  1 

Tight  House 

39 

27 

156 

342 

455 

980 

25  1 

Pen  2 

Glass  Front   

39 

30 

120 

376 

510 

■  1036 

26.5 

Pen  3 

Cloth  Front  H.  R. 

40 

26 

59 

350 

505 

940 

24  I 

Pen  4 

Open  Front  H.  R. 

36 

34 

30 

223 

474 

761 

20.8 

Pen  5 

Cloth  Front  E.  R . 

36 

28 

63 

212 

420 

723 

20  1 

Pen  6 

Open  Front  E.  R. 

36 

17 

55 

292 

492 

856 

23.7 

THE  INFLUENCE  ON  THE  VITALITY  OF  THE 
DEVELOPING  EMBRYO. 

It  is  evident  from  the  results  of  table  XI,  that  the  influence  of 
construction  is  not  very  noticeable  during  the  pullet  year  of  the  first 
generation.  The  number  of  infertile  eggs,  dead  germs,  fully  formed 
chicks  which  died  in  the  shell,  and  eggs  which  pipped  but  did  not 
hatch,  are  inconsistent  when  compared  with  the  various  pens.  It  is, 
therefore,  obvious  that  it  would  be  a  misconception  to  assume  that  they 
were  caused  by  the  environmental  conditions  in  the  different  pens. 
If  this  be  true  the  causative  factor  must  be  sought  elsewhere.  The 


TABLE  XL— The  Influence  on  the  Developing  Embryo.  19C8. 


Pen. 

House. 

No.  of  hatches. 

No.  of  eggs  set. 

No.  of  infertile  eggs. 

No.  of  dead  germs  be- 
tween 7  and  0  days. 

No.  of  fully  formed 
chicks  dead  in  the 
shell. 

No.  of  eggs  pipped  but 
did  not  hatch. 

No.  of  chicks  hatched. 

No.  of  cripples. 

Percentage  hatched 
of  total  eggs. 

Percentage  hatched 
of  fertile  eggs. 

No.  of  broken  eggs. 

1 

Tight  House  

3 

300 

25 

37 

62 

24 

151 

9 

50  5  % 

54  9  % 

1 

2 

Glass  Front   

3 

300 

21 

54 

52 

28 

143 

7 

47  9  " 

51  2  " 

2 

3 

Cloth  Front  H.  R. 

3 

300 

13 

57 

43 

16 

167 

8 

56  4  '• 

59  8  '* 

4 

4 

Open  Front  H.  R , 

3 

300 

35 

46 

60 

19 

140 

10 

46.6  " 

52.8  " 

0 

5 

Cloth  Front  E.  R. 

3 

300 

14 

53 

58 

18 

156 

9 

52.1  " 

54.5  " 

1 

6 

Open  Front  E.  R. 

3 

300 

20 

30 

50 

21 

178  11 

59  5  " 

63.5  " 

1 

TABLE  XII.  1909. 


I 

Tight  House 

2 

257 

39 

35 

57 

6 

118 

8 

46.2  % 

54.6  % 

2 

2 

2 

257 

15 

26 

55 

19 

142 

11 

55  2  " 

58.2  " 

0 

3 

Cloth  Front  H.  R. 

2 

257 

11 

35 

58 

15 

37 

12 

53.9  " 

58  5  " 

1 

4 

Open  Front  H.  R. 

2 

257 

22 

41 

56 

7 

130 

14 

50  7  " 

51  2 

1 

5 

Cloth  Front  E.  R. 

2 

257 

13 

27 

42 

6 

164 

8 

65  " 

68.6  " 

5 

6 

Open  Front  E.  R. 

2 

257 

8 

23 

40 

15 

170 

5 

66.4  " 

68  5  " 

1 

£2 
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productive  power  of  individual  hens'  eggs,  as  set  forth  in  table  XIII, 
would  furnish  a  logical  solution  of  the  problem.  For  example,  we 
will  compare  hen  No.  73  of  pen  I,  and  hen  No.  259  of  pen  VI.  Out 
of  21  eggs  which  were  incubated  from  hen  No.  73,  one  chick  was 
hatched;  and  from  11  eggs  of  hen  No.  259  not  a  chick  was  produced. 
On  the  other  hand,  there  are  many  hens,  in  any  of  the  given  pens, 
whose  eggs  hatch  well  (see  first  five  hens  of  any  pen  given  in  table 
XIII).  Such  variations  are  often  attributed  to  the  lack  of  attention 
on  the  part  of  the  male  bird,  which  is  with  the  flock,  but  the  fact  that 
the  eggs  of  hens  Nos.  73  and  259  tested  over  50  per  cent,  fertile,  is 
indicative  that  the  males  maintained  the  powers  of  fertilization.  In 
the  light  of  what  has  gone  before,  it  can  be  readily  seen  how  five  or 
ten  hens  could  easily  influence,  for  better  or  worse,  the  number  of 
total  eggs  hatched.  The  percentage  of  total  eggs  hatched  from  the 
six  pens  during  the  first  year,  indicates  that  12  per  cent,  was  the 
greatest  increase  of  any  one  pen  over  the  over  five ;  and  a  variation 
of  15  or  20  per  cent,  in  the  second  year  would  probably  be  caused  by 
such  factors  as  ventilation,  range,  etc. 

From  table  XII  and  figure  6,  which  is  a  graphic  illustration  of 
the  results  in  tables  XI  and  XII,  the  following  points  are  to  be 
noted : 

(i)  That  all  pens  except  I  and  III  showed  an  increase  in  the 
number  of  total  eggs  hatched  during  the  second  year.  We  would 
naturally  expect  a  slight  increase,  as  the  eggs  from  two-year-old  fowls 
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TABLE  XIII.— Hatching  Record  of  Individual  Hens'  Eggs. 


Pen 

No.  Ipg  band. 

No.  of  hatches. 

No.  of  eggs. 

No.  infertile. 

No.  dead  germ. 

No.  fully  formed 
chicks  dead  in  the 
shell. 

Broken  eggs. 

1 

Pipped,  but  did  not 
hatch. 

No.  hatched. 

Percent,  of  total 
eggs  hatched. 

Percent,  of  fertile' 
eggs  hatched,  jj 

1 

56 
58 

83 
84 

4 
3 

r 
O 

5 
5 

7 

8 

1 1 
1 1 

19 

27 

0 

0 

n 
U 

0 

1 

0 
0 
J. 
0 
2 

0 
1 

2 
4 

0 
0 

A 
U 

0 

0 

I 
1 

1 
0 
0 

6 
6 

1  A 

17 
20 

85.7 
75. 

89.4 
74.1 

85.7 
75. 

oo  o 
oz  6 

89.4 

76.9 

69 
73 
81 
87 
82 

4 

5 
4 

5 
5 

7 
21 
10 
20 
15 

0 

12 
4 

8 
2 

4 
6 

4 

3 
3 

2 
1 

6 
7 

0 
0 
0 

0 
0 

0 

1 

0 
2 
0 

1 

1 
\ 

2 
3 

14.2 
4.8 
10. 
10." 
20. 

14.2 
11.1 

16.6 
23.1 

2 

95 
101 

lift 

J.  ID 

130 
103 

5 

5 

D 

4 
4 

18 
23 

9A 

18 
11 

1 
2 
u 
0 
0 

4 
1 

A 
\J 

2 
2 

0 
3 

0 

0 

1 

0 
0 
u 
0 
0 

0 
0 

1 

0 
0 

13 
17 

1  Q 

io 

16 
8 

72.2 
73.9 

(0, 

88.8 
72.7 

76  4 

80.9 

to. 

88.8 

72.7 

93 
117 
118 
124 
126 

3 
4 
5 

4 
4 

7 

13 
12 
19 
11 

2 
0 
2 

0 
1 

1 
6 

5 

6 
4 

3 
4 
3 

8 
3 

0 
0 
0 

0 
0 

0 

(I 

4 
0 

1 
3 
1 

X 

1 

3 

14.2 
23.1 

o.  O 

5.2 
27.2 

20. 

23.1 

in 

5.2 
30. 

3 

151 
157 
164 
136 
140 

4 

5 
4 
5 
5 

14 
17 
15 
13 
13 

0 
0 
0 
1 
0 

0 
1 

0 
2 
2 

0 
2 
1 
0 
0 

0 
0 
0 
0 
0 

1 

2 
0 

0 
1 

13 
12 
14 
10 
10 

92.8 

70.5 

93.1 

77. 

77. 

92,8 
70.5 
93.1 
83!  3 
7.7 

138 
170 
149 
145 
158 

4 
4 
5 
4 
5 

10 
17 
18 
10 
19 

0 
1 
0 
0 

1 

4 
10 
5 
5 
4 

3 
2 
9 
1 
6 

0 
0 
0 
0 
0 

2 
0 
0 
1 
1 

1 
4 

4 
3 
7 

10. 

23.5 
22  2 
30.0 
36  8 

10. 

25. 
22.2 
30. 
38.8 

4 

183 
190 
201 
86 
178 

4 

5 
4 
5 
5 

14 
23 
17 
7 
10 

0 
0 
0 
0 
0 

1 
3 
0 
0 
1 

2  1 

1 

1 

0 

1 

0  1 

0 

0 

0 

0 

0 
0 
0 
0 
0 

11 

19 
16 
7 

8 

78.5 
82.6 
94.1 
100. 
80. 

78.5 
82.6 
94.1 
100. 
80. 

179 
187 
20r) 
176 
186 

4 
4 

5 
5 
5 

19 
12 
27 
20 
21 

3 
0 
2 
3 
4 

6 
9 
6 
2 
7 

6 
3 
12 
6 

3 

0 
0 
0 
0 
0 

1 
0 

1 

4 
1 

3 
0 
6 

5 

6  1 

15.7 
0. 
22.2 
25. 
28.5 

18.7 
0. 
24. 
29.4 
35.2 
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0 

0 

1 

22 

84.6 

88. 

2215 

5 

16 

■I 
1 

1 

2 

0 

0 

12 

75. 

80. 

OOT 

4 

17 

A 
U 

A 

0 

A 

0 

15 

88.2 

88.2 

5 

15 

1 

A 

0 

2 

A 

0 

0 

12 

OA 

80. 

85. 

5 

226 

5 

25 

0 

1 

5 

1 

0 

18 

72. 

72. 

247 

2 

10 

0 

4 

3 

0 

2 

1 

10.0 

10. 

250 

5 

17 

0 

7 

7 

0 

0 

3 

17*5 

17  K 

211 

4 

9 

0 

g 

0 

0 

2 

22.2 

22  9 

238 

5 

29 

1 

3 

12 

0 

1 

12 

4L3 

42.8 

214 

2 

8 

1 

2 

1 

1 

0 

3 

37!  5 

42.8 

258 

4 

1  A 

14 

1 

0 

0 

0 

0 

13 

92.8 

100. 

265 

4 

lb 

A 

0 

A 

0 

0 

0 

lo 

100. 

100. 

266 

5 

t  c 
10 

1 

A 

A 

A 

0 

A 

0 

1  A 

14 

I lO  0 

V<3.t5 

100. 

276 

5 

19 

A 

0 

A 

0 

1 

A 

0 

0 

TO 
18 

94.7 

94.7 

6 

282 

4 

14 

0 

1 

2 

0 

0 

11 

78.5 

78.5 

259 

3 

11 

4 

4 

3 

0 

0 

0 

0. 

0. 

263 

5 

26 

1 

2 

8 

0 

3 

12 

46.1 

48. 

272 

4 

10 

2 

2 

3 

0 

0 

3 

30. 

37.5 

290 

4 

9 

2 

0 

4 

0 

0 

3 

33.3 

42.8 

255 

5 

23 

0 

5 

4 

0 

3 

11 

47.8 

47.8 

will  generally  hatch  a  larger  percentage  than  those  produced  by  pullets, 
due  to  the  fact  that  they  are  more  mature,  and  their  eggs  are  uniform 
in  shape  and  size.  The  decrease  in  pens  I  and  III  is  not  great  enough 
to  be  of  importance,  and  is  undoubtedly  due  to  the  action  of  indi- 
vidual hens'  eggs  (see  table  XIII). 

(2)  That  the  eggs  from  the  fowls  in  pens  V  and  VI  produced 
20  more  chicks  from  every  hundred  than  did  those  from  the  fowls  in 
pen  I.  A  result  of  this  kind  proves  beyond  a  doubt  that  an  abundance 
of  fresh  air,  both  day  and  night,  and  free  access  to  yards  or  range  are 
essential  factors  in  the  production  of  fertile  eggs,  which  when  incu- 
bated will  hatch  a  high  percentage  of  vigorous  chicks. 

It  might  be  well  to  restate,  that  the  cock  birds  which  were  used 
during  the  first  year  were  also  used  the  second  year,  and  frequently 
changed  from  pen  to  pen,  which  would  make  this  factor  equal. 

THE  INFLUENCE  ON  THE  PROGENY.  _ 

The  influence  of  construction  on  the  vitality  of  the  developing 
embryo  and  the  progeny  are  the  most  important  phases  of  the  investi- 
gation. The  success  of  large  or  small  poultry  farms  largely  depends 
on  the  vigor  and  productive  power  of  the  breeding  stock;  for  unless 
the  poultryman  is  able  to  hatch  50  per  cent,  of  the  eggs  incubated, 
and  rear  75  per  cent,  of  the  chicks,  failure  is  inevitable.  It  is,  there- 
fore, evident  that  if  a  certain  type  of  construction  has  an  influence  on 
the  breeders  which  will  tend  to  increase  the  number  of  total  eggs 
hatched,  and  to  produce  strong,  vigorous  chicks,  its  commercial  im- 
portance is  inestimable. 
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From  table  XIV  the  following  points  are  apparent : 
( I )    The  results  of  hatches  one  and  two  would  indicate  that  the 
influence  of  environmental  conditions  were  not  positive  enough  to  be 

TABLE  XIV.— Brooding  Record  For  Pullet  Year. 


Pen  No. 

Type. 

No.  of  hatch. 

Date  put  in  brooder. 

No.  put  in  brooder. 

Death  during  first 
four  weeks. 

Deaths  during  second 
four  weeks. 

Deaths  on  free  range 

%  of  deaths  to  total 
chicks 

No.  Reared 

1 

Tight  House  

Mar.  2 

48 

2 

•  0 

•l  0 

4.1 

46 

2 

45 

6 

0 

0 

13  3 

39 

3 

Cloth  f'ront,  H.  R  . . 

<  <        <  4 

60 

3 

0 

0 

5 

57 

4 

Open  Front,  H.  R  . . 

4  <  tt 

36 

6 

0 

0 

16  6 

30 

5 

Cloth  Front,  E.  R  . . 

tt  H 

47 

3 

0 

0 

6.3 

44 

6 

Open  Front,  E.  R. . 

tt  ft 

50 

4 

0 

0 

8. 

46 

1 

Tight  House  

2 

Mar.  31 

62 

6 

0 

*I  0 

11.5 

46 

2 

2 

tt  n 

61 

6 

0 

0 

9  8 

55 

3 

Cloth  Front,  H.  R.. 

2 

<<  tt 

62 

6 

1 

0 

11  2 

55 

4 

Open  Front,  H.  R.. 

2 

(t  tt 

55 

3 

2 

0 

8.1 

60 

5 

Cloth  Front.  E.  R.. 

2 

<<  It 

59 

3 

0 

0 

5.1 

56 

Open  Front,  E.  R . 

2 

tt  14 

65 

5 

0 

0 

7.6 

60 

1 

Tight  House  

3 

May  1 

51 

3 

0 

3 

11.7 

45 

2 

Glass  Front  

3 

<>  It 

37 

4 

4 

3 

29.7 

26 

3 

Cloth  Front,  H.  R.. 

3 

tt  tt 

44 

6 

5 

1 

27.2 

32 

4 

Open  Front,  H.  R.. 

3 

It  II 

47 

6 

9 

2 

36.1 

30 

5 

Cloth  Front,  E.  R.. 

3 

It  It 

45 

5 

3 

0 

17.7 

37 

6 

Open  Front,  E.  R  . . 

3 

tt  II 

61 

0 

1 

0 

1.6 

60 

TABLE  XV.— Brooding  Record  For  Second  Year. 

1 

Tight  House  

Mar.  27 

50 

8 

0 

4 

24. 

38 

2 

Glass  Front  

tt       t  i 

50 

6 

0 

9 

30. 

35 

3 

Cloth  Front,  H.  R. . 

tt  tt 

50 

8 

0 

13 

42. 

29 

4  lOpen  Front,  H.  R. . 

tt  tt 

50 

6 

0 

9 

30. 

35 

■  5 

Cloth  Front,  E.  R. . 

tt  tt 

50 

2 

3 

12 

34. 

33 

6 

Open  Front,  E.  R. . 

it  tt 

50 

0 

0 

3 

6. 

47 

Tight  House  

Glass  Front  

Cloth  Front,  H.  R 
Open  Front,  H.  R 
Cloth  Front,  E.  R 
Open  Front,  E.  R 


Apr.  21 


60 

6 

60 

18 

60 

20 

54 

21 

60 

2 

60 

3 

See 
note  at 
bottom 
of  table 

*2 


16 

36.6 

38 

12 

50. 

30 

11 

51.6 

29 

10 

57.4 

23 

20 

36.6 

38 

8 

18  3 

49 

Note — *1 — Sold  at  age  of  eight  weeks. 

*2 — Were  p>it  on  free  rangp  on  account  of  disease. 
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of  significance.  The  per  cent,  of  deaths  to  total  chicks  for  hatch  one 
would  show  that  the  progeny  of  pen  I  (tight  house)  were  stronger 
than  those  of  any  other  pen.  While  the  above  statement  may  be  cor- 
rect, mention  should  be  made  of  the  fact  that  the  offspring  from  the 
six  experimental  houses  were  so  near  alike  in  the  matter  of  vitality, 
that  it  was  impossible  to  say  positively  which  one  gave  the  best  results. 

(2)  That  for  hatch  three  there  is  a  noticeable  variation  in  favor 
of  pen  6.  It  is  also  apparent,  with  the  exception  of  pens  VI  and  I, 
that  the  mortality  was  greater  than  in  the  previous  broods.  This  in- 
creased death  rate  was  due  to  the  intense  hot  weather,  and  to  placing 
this  hatch  in  yards  which  had  been  used  by  a  previous  lot  of  chicks. 
These  disadvantages,  however,  were  shared  alike  by  all  pens. 

The  variations  as  mentioned  above  cannot  be  associated  with  the 
environmental  conditions.  This  point  is  made  clear  by  comparing  the 
percentage  of  deaths  in  hatch  II  with  those  of  following  hatch.  Such 
a  comparison  would  show  that  the  death  rate  for  pen  I  in  hatch  III 
was  identical  to  that  of  hatch  II.  This  would  indicate  that  the  chicks 
of  this  pen  were  as  fully  resistant  to  disease  as  were  those  o^  pen  VI. 
Even  granting  that  they  were  not,  their  percentage  of  deaths  is  so 
much  less  than  that  of  the  other  fresh-air  houses  (table  XIV,  hatch  3) 
that  it  is  impossible  to  charge  the  results  of  this  hatch  to  housing 
conditions. 

In  order  to  determine,  with  some  degree  of  certainty,  the  influ- 
ence of  construction  on  the  offspring  of  pullets  of  the  first  generation, 
the  conditions  under  which  the  parent  stock  are  confined  would  have 
to  be  of  a  more  extreme  nature  than  was  the  case  in  this  experiment. 

THE  INFLUENCE  ON  THE  PROGENY  DURING  THE 
SECOND  YEAR. 

Before  discussing  the  results  of  the  second  year's  work,  a  brief 
description  should  be  given  of  the  disease  which  affected  all  the  chicks. 
The  exact  cause  was  not  determined,  but  after  thoroughly  cultivating 
the  yards  which  were  infected,  there  is  every  reason  to  believe  that  it 
was  due  to  soil  contamination.  There  has  not  been  a  single  case  of  the 
disease  this  spring,  and  several  hundred  chicks  have  been  reared  on 
the  ground,  which  was  badly  contaminated  previous  to  cultivation. 

The  principal  symptoms  of  the  disease  are  depression,  loss  of  appe- 
tite, drooping  wings,  weakness  and  rapid  loss  of  weight.  The  adminis- 
tration of  various  drugs  had  little  or  no  effect  in  checking  the  disease. 
The  only  remedy  which  proved  effective  was  to  put  the  sick  birds  on 
free  range.  This  seemed  to  strengthen  them,  and  in  a  few  weeks  they 
would  apparently  overcome  the  trouble.  The  pullets  vi^hich  survived 
were  put  in  the  pens  during  November,  and  have  made  very  good  egg 
yields.  The  disease  does  not  appear  to  be  transmitted,  as  the  progeny 
of  these  pullets  showed  no  indication  of  it.  While  it  is  unfortunate 
that  disease  should  break  out  in  an  experiment  of  this  kind,  it  never- 
theless furnished  ample  opportunity  for  observing  the  resistance  of  the 
chicks  to  disease. 
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The  important  points  to  be  noted  in  table  XV  are  first,  that  the 
progeny  of  pen  VI  were  more  resistant  to  disease  than  those  of  any 
other  pen.  Second,  that  the  offspring  from  the  tight  house  were  fully 
as  resistant  as  those  of  any  pen  except  VI.  This  would  indicate  that 
the  parent  stock  were  still  vigorous  in  spite  of  their  abnormal  housing 
conditions.  All  results  point  to  the  fact  that  the  most  desirable  con- 
ditions for  maintaining  the  vigor  and  productive  power  of  the  breed- 
ing stock  are  those  found  in  the  open-front  house  with  exposed  roost. 
As  dropping  water  is  said  to  wear  away  stone,  so  reiteration  is  neces- 
sary to  press  a  truth  home.  It  cannot  be  too  strongly  emphasized,  that 
fresh  air  and  freedom  for  the  breeding  stock  are  very  essential  if  the 
poultryman  is  to  successfully  renew  his  flock. 

SUMMARY. 

The  following  conclusions  are  a  summary  of  the  data  obtained 
from  the  work  with  the  first  generation.  The  experiment  is  in  progress 
at  the  present  time,  and  will  be  continued  for  several  generations. 
Future  results  will  be  published  from  time  to  time  as  the  work  is 
completed. 

(1)  That  the  cost  of  tight  double-walled  construction  is  greater 
than  that  of  any  other  type.  In  the  experiment  here  discussed  it  was 
found  that  the  fertility  and  hatching  quality  of  eggs  were  very  much 
better  in  fresh-air  houses  of  less  expensive  construction. 

(2)  So  far  as  the  present  data  indicates,  the  general  health  of 
the  adult  fowls  was  not  seriously  impaired  by  environmental  con- 
ditions. 

(3)  The  amcmnt  of  food  eaten  by  the  fowls  does  not  appear  to 
be  influenced  by  housing  conditions. 

(4)  The  present  data  indicates  that  egg  production  is  largely 
influenced  by  the  action  of  individual  hens,  rather  than  by  environ- 
mental conditions.  This,  of  course,  applies  to  the  first  generation.  It 
may  be  found  that  future  generations  will  show  a  more  definite  varia- 
tion in  favor  of  the  fresh-air  houses,  or  vice-versa. 

(5)  That  the  fertility  and  hatchability  of  eggs  is  much  better  in 
the  open  and  cloth-front  houses,  where  the  fowls  are  allowed  free 
access  to  yards  or  range.  This  is  more  noticeable  in  the  second  year 
of  the  first  generation,  and  additional  data  not  included  in  this  paper 
shows  a  wide  variation  in  favor  of  these  conditions. 

(6)  That  the  progeny  of  fowls  in  fresh-air  houses,  having  free 
access  to  yards  or  range,  are  more  resistant  to  disease  than  those  of 
the  fowls  which  are  maintained  in  houses  of  other  construction,  and 
not  having  the  liberty  of  the  yards  during  the  breeding  season. 
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PRACTICAL  POULTRY  APPLIANCES. 

Since  the  institution  of  the  system  known  as  "dry  feeding,"  a  great 
many  hoppers  have  been  designed  and  manufactured.  The  most  serious 
objection  to  the  majority  of  the  hoppers  is  that  they  allow  too  much 
waste,  and  are  difficult  to  keep  in  a  clean  condition.  When  used  in  the 
laying  pens,  they  are  constantly  filled  with  straw  or  litter,  which  the 
hens  kick  in  while  scratching  for  grain.  Several  of  the  manufactured 
hoppers  are  designated  as  "self-feeders,"  which  in  a  sense  is  true.  The 
great  difficulty  is  that  the  mash  usually  clogs  and  packs  in  the  narrow 
opening  used  to  supply  the  feed  to  the  trough  or  box.  If  this  opening 
is  made  too  wide,  the  mash  is  forced  too  rapidly  into  the  trough ;  and 
consequently  a  large  amount  is  wasted  as  the  fowls  will  pick  and  scratch 
in  it  very  much  as  they  would  in  a  pile  of  dirt  or  rubbish. 

Since  it  is  necessary  that  the  mash  be  maintained  in  hoppers  where 
the  fowls  may  eat  of  it  at  will,  it  is  desirable  to  construct  and  install 
hoppers  wnich  will  overcome  these  difficulties.  Hoppers  which  will 
meet  these  requirements  for  both  indoor  and  outdoor  use  have  been  de" 
signed  by  the  writer,  and  drawings  and  instructions  for  making  the 
same  are  given  herewith.  These  hoppers  have  been  in  use  for  several 
years,  and  have  proven  satisfactory. 
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A  DRY  MASH  HOPPER  FOR  LAYING  HENS. 

In  figure  8  is  shown  bottom,  front  and  end  views  of  a  hopper  for 
use  in  the  laying  pens.  It  is  5  feet  long  and  8  inches  wide,  outside 
measurements.  These  dimensions  do  not  include  the  platform  on  which 
the  fowls  stand  to  eat.  The  board  which  forms  the  front  of  the  trough 
(see  board  "c"  in  end  view)  is  5  inches  wide.  The  top  strip  on  the 
front  side,  designated  by  arrow  "a"  in  the  end  view,  is  one  and  one- 
half  inches  wide,  and  for  nailing  the  lath  to  and  also  for  strengthening 
the  hopper.  The  laths  "b"  are  placed  two  inches  apart,  inside  meas- 
urements. This  provides  ample  space  for  the  largest  fowls  to  eat  with 
ease.  Lip  "d"  is  used  as  a  catch-all  to  prevent  waste,  and  is  fastened 
in  position  by  nailing  to  the  three  posts  indicated  by  arrow  "e".  Arrow 
"f"  shows  an  end  view  of  the  five  inch  board  which  the  fowls  stand  on 
while  eating.  This  platform  which  is  on  a  level  with  the  bottom  of  the 
hopper,  should  be  at  least  one  foot  from  the  floor  of  the  pen.  This  may 
be  accomplished  by  hanging  the  hopper  to  the  side  wall  or  by  placing 
it  on  legs.  The  entire  hopper  can  be  constructed  from  ordinary  box 
lumber  and  at  practically  no  expense. 
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Fig.  9 — Outdoor  feed  hopper  for  young  stock.    C.  L.  O. 


Figure  9  gives  a  front  and  end  view  of  an  outdoor  hopper  for 
growing  stock.  A  practical  length  for  this  kind  of  hopper  is  six  feet. 
There  is,  however,  no  restrictions  on  this  point  as  it  may  be  any 
length  desired  by  the  builder.  The  construction  of  the  hopper  is  such 
that  the  birds  may  eat  from  both  sides.   The  two  side  boards  which 
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form  the  trough  are  four  inches  wide.  The  width  of  the  bottom  board 
and  end  pieces  is  six  inches.  The  laths  "a"  are  placed  one  and  one-half 
inches  apart,  inside  measurements.  The  portable  roof  is  made  of  one 
eight  inch  and  one  nine  inch  board,  and  extends  well  over  the  sides  of 
the  hopper  so  as  to  keep  out  driving  rains.  The  hopper  can  be  made 
of  ordinary  box  lumber  and  if  well  painted  will  last  for  several  years. 


Fig.  10 — Scraper  for  dropping  board.    C.  L.  O. 


In  figure  lo  is  given  a  sketch  of  a  scraper  for  cleaning  the  drop- 
ping boards.  The  blade,  indicated  by  arrow  "  is  made  of  three-six- 
teenths or  one-fourth  inch  sheet  steel.  The  bottom  edge  is  twenty-four 
inches  long  and  the  top  twenty-two  inches.  The  width  of  the  blade  is 
four  inches.  The  handle  is  made  of  three-quarter  inch  pipe  and 
threaded  on  one  end.  A  hole  is  bored  near  the  top  in  the  centre  of 
the  blade.  This  is  threaded  with  an  ordinary  tap  and  the  handle  is 
then  securely  screwed  in  place.  A  scraper  made  in  this  manner  will 
last  a  lifetime,  and  prove  to  be  a  very  practical  tool. 
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WHEAT-VARIETY  TESTS  AND  DISEASES. 


By  N.  SCHMITZ. 


INTRODUCTION. 

The  testing  of  varieties  of  wheat  has  always  been  given  considerable 
attention  a*  this  Station.  The  last  report  made  on  variety  tests  was  in 
Bulletin  62,  published  in  1898.  This  bulletin  will  deal  only  with  the 
varieties  grown  since  that  date  and  will  be  only  a  preliminary  report 
and  treat  of  a  few  phases  of  the  subject  which  seems  to  be  of  immedi- 
ate interest  to  Maryland  farmers.  Since  1907  the  wheat  investigations 
have  been  conducted  in  cooperation  with  the  United  States  Department 
of  Agriculture. 

]\Iany  farmers  make  the  mistake  of  sowing  year  after  year  a  variety 
of  wheat  which  yields  several  bushels  less  per  acre  under  their  condi- 
tion than  some  other  variety  would  do  under  the  same  conditions. 
Often  the  only  reason  why  a  particular  variety  has  become  popular 
in  certain  localities  is  because  when  first  introduced,  it  gave  an  extra 
high  yield,  due  more  to  exceptionally  good  treatment  in  a  favorable 
season  than  high-yielding  qualities  in  the  variety.  When  a  new  variety 
is  introduced  in  a  community  or  on  a  farm,  it  should  always  be  grown 
in  the  same  field  and  beside  a  well-known  or  standard  variety  of  the 
community  or  farm.  It  is  impossible  to  determine  the  possibility  of  a 
variety  when  comparing  a  field  on  one  end  of  the  farm  with  another 
on  the  other  end,  or  what  is  still  worse,  comparing  one  man's  field  with 
that  of  his  neighbor.  It  is  seldom  found  in  Maryland  that  two  fields 
of  the  same  farm  are  alike  in  fertility  or  adaptability  to  the  same  crop. 
Unless  a  variety  is  exceptionally  good  or  poor  it  will  take  more  than 
one  season  to  determine  its  merits.  A  glance  at  Table  II  will  show 
that  some  varieties  will  yield  one  year  much  better  than  others,  while 
the  next  year  much  less.  This  is  due  to  the  fact  that  some  seasons  are 
much  better  suited  for  certain  varieties  than  others.  A  good  illustration 
of  this  is  the  Fultz  variety,  which  it  will  be  noted  yielded  over  30 
bushels  in  1908,  18  bushels  in  1909  and  over  29  bushels  in  1910. 

It  is  a  much  safer  and  more  paying  proposition  to  grow  a  variety 
which,  while  not  yielding  exceptionally  high  at  any  time,  will  produce 
good  yields  every  year.    A  good  illustration  of  this  is  Deitz  Long- 
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berry  (Table  II).  In  this  it  will  be  noted  that  the  variation  in  yields 
between  the  good  and  poor  years  was  a  little  less  than  three  bushels. 

The  soil  on  which  these  tests  have  been  made  is  a  clay  loam  and 
for  the  most  part  poorly  drained.  These  tests  followed  corn  one  year 
and  wheat  stubble  fallow  the  next.  For  the  corn,  crops  of  crimson 
clover  or  manure  were  plowed  under.  At  the  time  of  seeding  the 
wheat  commercial  fertilizer  was  applied  at  the  rate  of  400  pounds 
per  acre.   The  fertilizer  was  composed  of: 


Acid  rock,  14  per  cent  1,400  pounds. 

Muriate  of  Potash   200  pounds. 

Tankage    300  pounds. 

Nitrate  of  Soda   100  pounds. 


Total   2,000  pounds. 


This  fertilizer  analyzed  approximately  phosphoric  acid  9  to  10  per 
cent.,  potash  5  per  cent.,  and  nitrogen  2  per  cent. 

TESTS  OF  VARIETIES. 

In  the  tests  given  in  the  following  tables,  Fultz  was  used  as  a  check 
on  the  soil  and  as  a  standard  for  comparing  the  different  varieties. 
The  yields  given  in  Tables  II  to  VI  inclusive,  are  the  corrected  yields, 
or  what  the  whole  field  would  have  yielded  had  it  all  been  planted  to 
that  particular  variety.  It  will  be  noted  from  Table  II  that  26  vari- 
eties yielded  better  than  Fultz,  while  12  yielded  within  one  bushel  of  it. 
It  will  also  be  noted  that  the  difference  in  yield  between  many  of  the 
varieties  is  very  slight,  and  characters  other  than  yield  would  have  to 
determine  one's  choice.  In  this  case  quality  should  be  given  the  most 
weight. 

liable  I  gives  the  yields  of  a  number  of  varieties  tested  for  the  years 
1899  to  T  )07,  inclusive. 

Tnblc  II  gives  the  yields  of  varieties  tested  in  the  years  1908  to 
19 TO,  inclusive.  The  varieties  are  arranged  in  the  table  according  to 
the  average  yield  for  three  years.  It  will  be  noted  that  the  five  high- 
est yielding  varieties  are  Bearded  Purple  Straw,  Deitz  Longberry, 
China,  Turkish  Amber  and  Currell's  Prolific. 

Table  III  gives  the  yields  of  varieties  tested  in  1908,  not  included 

in  table  II.  These  varieties  were  grown  only  one  year,  after  which 
they  were  discarded,  owing  to  poor  quality  of  grain  and  badly  mixed 
seed.    Some  were  a  mixture  of  several  varieties. 

Table  IV  gives  the  yields  of  varieties  added  to  the  test  for  1910. 

Table  V  gives  the  average  yield  and  tabular  description  of  the 
bearded  varieties  in  test  three  years.  The  varieties  are  arranged 
according  to  their  rank  of  the  average  yield  for  three  years. 

Table  \T  gives  the  average  yield  and  tabular  description  of  the 
smooth  varieties  tested  three  years.  The  varieties  are  arranged  accord- 
ing to  their  rank  of  the  average  yield  for  three  years. 
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TABLE  III— Showing  Yields  of  Varieties  of  Wheat  Tested  in  1908- 
Discarded  After  One  Year's  Test. 


Record 
Number. 


Name  of  Variety. 


Corrected 
Yield  of 
Grain  Per 
Acre,  60 
Lbs.  PerBu. 


196 
1752 
192 
120 
122 
109 
1432 
1989 
1754 
1931 
1958 
1761 
115 
1983 
1557 
1697 
1734 
2497 
15S6 
1997 
1728 
2185 
2453 
1952 
2163 
1926 


Rudy  

Gold  Coin  

Jones'  Longberry  Red  No.  1. 

Councilman  

Councilman  

Wyandotte  Red  

Crimean  

Clawson  

Wellman's  Fife  

Everitt's  High  Grade  

Zimmerman  

Soft  White  

Councilman  

Jones'  Longberry  No.  1  

Carman  No.  1  

Early  Bart  

Long  Head  

New  York  

Berdiansk  

Moldavian  

Rice 

Taganrog 
Early  Japanese. 
Red  May 
Bearded  Pootung. 
Sea  Island. 


21 

24 

28 

01 

25 

15 

27 

97 

28 

36 

28 

08 

24 

49 

24 

07 

22 

08 

27 

95 

27 

62 

16 

88 

26 

91 

27 

68 

24 

88 

25 

02 

14 

18 

25 

86 

14 

80 

27 

27 

24 

45 

21 

51 

16 

31 

26 

00 

16 

76 

5 

62* 

Tested  in  1909. 


TABLE  IV— Showing  Yields  of  New  Varieties  of  Wheat  Added  to  the  Test  for 

1910. 


Record 
Number. 

Name  of  Variety. 

Weight 

Per 
Struck 
Bushel. 

Corrected 
Yield  of 

Grain 
Per  Acre 

(Bu.) 

Corrected 
Yield  of 

Straw 
Per  Acre 

(Lbs.) 

347 

New  York  No.  10  

57.0 

27.78 

3046 

348 

Doub   

59.4 

26.97 

3321 

349 

Rudy  

53.0 

27.95 

3480 

350 

Early  Red  Chief  

53.0 

29.32 

3430 
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TABLE  V— Showing  Average  Yield  and  Tabular  Description  of  the  Bearded 
Varieties  in  Test  Three  Years. 


Record  Number.  • 

Name  of  Variety. 

Height  of  Plant  at 
Harvest  Time  Ft.,  and  In. 

Sliffneis  of  Straw 
in  % 

Date  of  Ripening. 

Color  of  Grain. 

Average  Yield  of 
Grain  for  3  Yrs. 

1911 

4-3 

94 

6-20 

Red 

31.10 

1981 

Deitz  Longberry  

3-9 

93 

6-21 

Red 

30.42 

195 

4-2 

92 

6-22 

Red 

29.82 

95 

4-1 

96 

6-20 

Red 

29.17 

2008 

Mammoth  Red  

4-2 

88 

6-22 

Red 

29.00 

White  to 

2500 

Bearded  Velvet  Chaff  

3-5 

97 

6-24 

Amber 

28.84 

92 

Valley  

4-2 

94 

6-22 

Red 

28.69 

White  to 

1942 

Bearded  Winter  Fife  

3-11 

94 

6-23 

Amber 

27.62 

199 

Gypsy.  

3-9 

94 

6-23 

Red 

27.53 

1912 

3-11 

95 

6-23 

Red 

27.50 

1945 

4-2 

90 

6-21 

Red 

27.11 

1933 

Jones'  Winter  Fife  

3-11 

95 

6-24 

Red 

27.09 

1744 

Red  Early  Genesee  Giant  

3-11 

97 

6-23 

White 

26.41 

1941 

4-1 

93 

6-25 

Red 

26.33 

1934 

4-0 

97 

6-24 

Red 

26.20 

1930 

Rocky  Mountain  

4-1 

93 

6-23 

Red 

26.18 

1745 

Reith  

3-U 

97 

6-23 

Red 

26.09 

191 

4-2 

97 

6-23 

Red 

26.08 

2498 

Jones'  Early  Red  Chaff  

40 

95 

6-23 

Red 

26.01 

1973 

4-4 

95 

6-24 

White 

25.95 

1909 

Mediterranean  

4-1 

96 

6-20 

Red 

25.84 

1732 

Fish-Head  

3-10 

96 

6-21 

Red 

25.79 

105 

Eclipse  

3-10 

96 

6-23 

Red 

25.67 

1935 

3-10 

95 

6-23 

Red 

25.48 

189 

Reliable  

4-0 

95 

6-21 

Red 

25.47 

1937 

Pride  of  Genesee  

4- 

93 

6-23 

Red 

24.87 

2496 

Jones'  Silver  Sheath  Longberry. 

3-11 

92 

6-21 

Red 

24.82 

1960 

Cox  

4-0 

98 

6-22 

Red 

24.61 

1984 

4-2 

92 

6-21 

Red 

24.32 

1673 

Servia  

3-9 

95 

6-24 

Red 

23.97 

1910 

4-0 

95 

6-24 

Red 

23.77 

1739 

3-9 

94 

6-22 

Red 

23.72 

1757 

3-10 

95 

6-23 

Red 

22.74 

1975 

Velvet  Red  Giant  

3-11 

98 

6-21 

Red 

22.65 

1695 

3-6 

90 

6-21 

Red 

21.91 

1782 

!  3-11 

88 

6-20 

Red 

21.01 
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TABLE  VI — Showing  Average  Yield  and  Tabular  Description  of  the  Snaooth 
Varieties  Tested  Three  Years. 


Record  Number. 

Name  of  Variety. 

Height  of  Plant  at 
Harvest  Time  Ft.,  and  In. 

Stiffness  of  Straw 
in  % 

Date  of  Ripening. 

Color  of  Grain. 

Average  Yield  of 
Grain  for  3  Yrs. 

194 

4-1 

95 

6-24 

Red 

30.18 

89 

4-1 

RpH 

XvCU 

1733 

Dawson  s  Golden  Chaft  

3-10 

97 

6-23 

White 

29.27 

1987 

3-10 

92 

6-21 

Red 

28.67 

193 

Harvest  King  

4-0 

94 

6-23 

Red 

28.54 

188 

Royal  Red  Clawson.'  

3-11 

95 

6-22 

Red 

28.09 

2191 

Wheat  

3-9 

97 

6-23 

Red 

26.97 

1915 

3-10 

92 

6-23 

Red 

26.55 

19*?0 

Fultzo-Mediterranean  

3-10 

98 

6-21 

Red 

26.52 

1925 

Mealy  

3-11 

96 

6-22 

Red 

26.46 

84 

4-1 

95 

6-19 

Yellow 

26.14 

198 

Poole  

4-1 

93 

6-22 

Red 

26.08 

White  to 

1974 

Martin's  Amber  

3-11 

95 

6-26 

Amber 

26.06 

1972 

4-1 

93 

6-21 

Red 

26.05 

1922 

3-11 

99 

6-20 

Red 

25.05 

1979 

Poole  

3-10 

95 

6-19 

Red 

24.88 

1747 

Canadian  Hybrid  

3-11 

97 

6-24 

Red 

24.70 

T993 

4-2 

96 

6-21 

Red 

24.61 

2007 

Frost  Proof  May  

4-1 

92 

6-21 

Red 

24.05 

1969 

4-1 

98 

6-21 

Red 

24.01 

1505 

3-11 

99 

6-24 

Red 

2'  .10 

WHEAT  S^IUTS. 


Smuts  are  parasitic  and  belong  to  a  class  of  plants  known  as  fungi. 
There  are  two  kinds  of  smut,  the  loose  and  stinking  smut,  or  bunt. 
Loose  smut  is  quite  common  over  the  state,  some^y^ears  worse  than 
others.  Careful  counts  the  past  two  seasons  showed  that  the  loss  to 
be  from  a  trace  to  lo  per  cent.  One-half  to  two  per  cent,  is  the  most 
common.  This  smut  appears  to  be  worse  on  sandy  than  clay  soils. 
Stinking  smut  has  not  been  so  general  but  in  some  localities  as  much 
as  15  per  cent,  damage  has  been  reported  this  year  and  a  loss  in  price 
of  seven  to  eight  cents  per  bushel.  The  two  smuts  can  be  easily  dis- 
tinguished from  each  other  as  will  be  noted  from  the  following  de- 
scription : 


WHEAT— VAKIKTY  TESTS  AND  DISEASES. 


41 


I,OOSE  SMUT. 

Descripfion: — The  first  appearance  of  loose  smut  to  the  farmer  is 
at  the  tune  of  heading.  Smutted  heads  are  usually  among  the  first 
to  appear,  although  the  maximum  amount  is  generally  seen  just  before 
full  bloom.  As  both  the  grain  and  chaff  are  attacked  by  this  smut, 
the  whole  head  is  usually  transformed  into  a  mass  of  smut  spores 
nearly  coal-black  in  color.  These  spores  correspond  in  function  to 
the  seed  ot  higher  plants.  Soon  after  the  head  is  exposed  to  the 
air  the  black,  powdery  mass  (spores)  is  set  free  and  blown  about  by 
the  wind,  leaving  only  the  rhachis  or  stem  of  the  head  which  is  never 
destroyed  <':nd  is  all  that  can  be  seen  at  harvest  time. 

The  life  history  of  loose  smut  may  briefly  be  stated  as  follows:  As 
soon  as  the  smutted  head  is  exposed  to  the  air,  spores  are  scattered  all 
over  the  f  eld.  They  are  blown  by  the  wind  into  the  spikelets  where 
the\-  finally  find  their  way  to  the  stigma  or  young  ovary.  Here  they 
germinate  and,  penetrating  the  embryo,  develop  in  the  grain  until  it 
ripens,  without  producing  spores.  There  is  nothing  about  the  external 
appearance  of  the  grain  to  indicate  that  it  is  infested  with  the  smut 
fungus,  .\iter  ripening  of  the  grain  the  filaments  of  the  fungus  lie 
dormant  i.intil  the  grain  is  planted  and  germinates  in  the  soil.  Then 
the  fungus  continues  to  develop  in  the  plant  along  with  the  growing 
point  until  the  head  is  formed,  when  it  infests  the  young  grains  and 
chaff,  destroying  and  replacing  them  with  masses  of  the  smut  spores 
to  be  blown  again  over  the  field. 

STIXKIXG  SMTT, 

Description: — In  the  stinking  smut  of  wheat  the  grain  only  is 
affected  and  changed  into  a  mass  or  ball  of  smut  spores.  The  chaff  is 
seldom,  if  ever,  destroyed,  so  that  close  inspection  is  necessary  to  dis- 
tinguish smutted  from  healthy  heads.  The  smutted  grains  are  more 
irregular,  usually  larger,  and  are  more  easily  broken  than  normal 
kernels.  When  the  smutted  grain  is  broken,  a  characteristic  odor 
is  given  off,  hence  the  name. 

The  life  history  differs  from  the  loose  smut  in  that  the  spores  are 
not  scattered  by  wind  at  flowering  time,  and  then  start  growing  in 
the  young  grain,  but  in  the  threshing  and  other  handling  of  the  seed 
are  distributed,  and  adhering  to  the  grain,  are  planted  with  it  and 
germinate  at  the  same  time.  The  fungus  then  penetrates  the  young 
plant  somewhere  below  the  soil,  grows  along  within  it  to  the  blooming 
period  when  it  invades  the  young  grains.  Here  it  further  develops 
inside  the  grain  hull,  and  matures  its  masses  of  spores  to  be  again  dis- 
tributed at  threshing  and  other  handling  of  the  grain. 

Infection  by  distribution  in  adjacent  fields  is  very  slight.  It  seems 
to  be  necessary  for  the  spores  to  be  in  the  right  spot  to  come  in 
contact  with  the  wheat  grain  and  to  germinate  at  essentially  the  same 
time,  or  there  will  be  no  infection.  One-half  bushel  of  smut  balls  dis- 
tributed by  the  North  Dakota  Station  on  one  square  rod  was  not  suffi- 
cient to  materially  increase  the  amount  of  smut  in  the  succeeding  crop. 
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TREATMENT  OF  SMUTS. 

There  are  many  methods  of  treating  smuts,  most  of  which  are  rea- 
sonably successful.  In  this  bulletin,  not  all,  but  only  a  few  of  the  best 
and  most  simple  methods  will  be  given. 

Treatment  for  loose  smut: — Since  this  fungus  is  carried  over  from 
crop  to  crop  by  internal  (not  external)  infection  of  the  grain,  the  ordi- 
nary fungicides  are  not  effective.  The  most  effective  method  of  pre- 
vention thus  far  known  for  this  smut  is  Jensen's  modified  hot-water 
treatment.  This  treatment  has  been  tested  by  a  number  of  Experiment 
Stations  with  varying  results.  The  treatment  has  been  varied  from 
one  extreme  to  another  as  to  the  time  of  soaking  the  grain  before 
immersing  it  in  hot  water,  the  time  of  leaving  it  in  the  hot  water,  and 
the  time  of  leaving  it  soak  after  immersing.  The  temperature  of  the 
water  has  been  varied  in  the  same  way.  The  results  have  not  always 
been  the  same  at  the  different  Stations,  when  the  treatments  were 
the  same.  All  investigations,  however,  show  that  the  best  results  are 
obtained  within  comparatively  narrow  limits  of  temperature  and  time 
of  immersing  the  seed  in  hot  water.  Freeman  and  Johnson,  of  the 
United  States  Department  of  Agriculture,  from  extensive  investiga- 
tion, found  that  "soaking  the  grain  from  five  to  seven  hours  in  cold 
water,  followed  by  immersion  in  hot  water  at  129.2  degrees  F.  (54 
degrees  C.)  for  ten  minutes"  gave  the  best  results.  The  treatment  of 
the  grain  slightly  decreased  the  germination,  but  practically  freed  the 
resulting  crop  from  smut.  When  tried  on  a  large  scale  in  a  practical 
way,  equally  good  results  were  obtained.  No  doubt  the  effectiveness 
of  this  treatment  is  due  in  a  large  measure  to  the  long  soaking  of  the 
grain  in  cold  water  before  immersion  in  the  hot  water.  Those  under- 
taking this  treatment  should  watch  the  temperature  very  closely,  and 
keep  it  at  129  to  130  degrees  F.  The  range  of  temperature  between 
which  the  smut  fungus  is  killed  and  germination  of  the  seed  uninjured 
is  very  narrow.  The  time  of  the  immersion  of  the  seed  should  not 
vary  more  than  a  few  seconds.  After  the  seed  has  been  immersed,  it 
should  be  spread  out  about  one  inch  deep  to  dry,  after  which  it  can  be 
resacked  and  used  when  needed. 

It  is  evident  that  in  order  to  use  this  method  on  a  large  scale,  special 
equipment  is  necessary.  Only  large  growers  can  afford  this,  but  every 
farmer  with  ordinary  kitchen  and  wash-house  equipment  can  treat  a 
small  amount  of  seed  and  plant  this  in  a  seed  plat  by  itself  to  be  used 
for  general  seeding  the  following  year.  The  seed  plat  should  be  iso- 
lated and  not  placed  next  to  smutted  fields  of  the  same  crop.  The 
smut  spores  are  carried  by  wind  for  long  distances. 

Treating  small  quantities  of  seed: — Always  start  with  clean  seed  and 
soak  it  from  five  to  seven  hours  in  ordinary  cold  water.  Then  place  it 
in  a  loosely  woven  sack,  wire  basket,  or  other  perforated  vessel  hold- 
ing about  a  peck,  and  allow  it  to  drain  for  a  short  time.  Now  have 
two  tubs  or  wash-boilers  full  of  water  heated  up  to  129  or  130  degrees 
F.  Number  the  tubs  one  and  two.  Place  the  drained  baskets  or  sacks 
of  seed  in  tub  No.  i  for  a  minute  or  two,  then  immerse  in  tub  No.  2 
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for  ten  minutes  and  keep  agitating.  The  object  of  tub'  No.  i  is  to 
bring  the  £,rain  up  to  the  desired  temperature  so  that  it  will  not  lower 
the  temperature  in  tub  No.  2.  If  the  grain  is  placed  in  sacks,  they 
should  be  larger  than  is  necessary  to  hold  it  and  tied  at  the  end  so 
that  a  churning  motion  can  be  set  up  in  agitating.  If  the  temperature 
is  allowed  to  fall  below  129  or  rise  above  130  degrees  F.,  the  time  of 
immersion  must  be  lengthened  or  shortened  accordingly.  Under  no 
circumstances,  however,  should  the  temperature  be  allowed  to  rise 
above  132  degrees  F.  or  below  124  degrees  F.  A  temperature  above 
132  degrees  F.  is  injurious  to  the  seed,  and  below  124  degrees  F.  is 
not  effective.  Oil  or  gasoline  stoves  are  valuable  aids  for  holding  a 
uniform  temperature. 

After  the  seed  has  been  treated  it  may  be  spread  out  to  dry  or 
planted  while  damp.  When  planted  while  damp  allowance  must  be 
made  for  the  swelling.  The  germination  of  the  seed  is  always  lowered 
somewhat  by  this  treatment.  Under  the  most  careful  handling,  it  is 
only  slight,  but  on  the  average,  about  25  per  cent,  more  seed  should 
be  planted  than  when  the  grain  is  untreated. 

TREATMENT    OF    STINKING  SMUT. 

Formalin: — The  most  simple  method  of  preventing  this  smut  is  ths 
formalin  treatment.  This  consists  of  wetting  the  grain  with  a  solution 
of  formalin,  made  by  dissolving  one  pound  of  ordinary  commercial 
formalin  in  forty  or  fifty  gallons  of  water.  The  grain  can  be  dipped 
in  the  solution  or  wetted  by  sprinkling  or  spraying  with  a  spray  pump. 
In  either  case  the  object  is  to  thoroughly  wet  every  grain.  The  effi- 
ciency of  the  treatment  depends  on  this.  If  the  grain  is  dipped,  it 
should  be  allowed  to  remain  in  the  solution  for  ten  or  fifteen  minutes. 
In  dipping,  the  grain  should  be  placed  in  wire  baskets  or  in  loose 
burlap  sacks  partly  filled  and  tied  at  the  end  so  that  the  seed  can  be 
churned  about  to  insure  every  grain  getting  thoroughly  wet.  After 
immersion  the  grain  should  be  allowed  to  drain  for  a  few  moments 
and  then  spread  out  to  dry.  After  thoroughly  drying,  it  may  be 
sacked  up  and  kept  until  wanted.  It  may  also  be  planted  while  still 
damp,  but  in  this  case,  allowance  must  be  made  for  the  swelling. 

When  sprinkling  the  seed,  it  should  be  spread  out  thinly  over  a 
floor  and  the  solution  applied  with  a  sprinkling  can  or  with  a  spray 
pump  throwing  a  fine  spray.  While  the  solution  is  being  applied,  the 
grain  should  be  stirred  constantly  with  a  hoe,  shovel  or  garden  rake. 
About  three  quarts  of  the  solution  to  the  bushel  will  be  required. 
After  the  grain  is  thoroughly  wet,  it  may  be  put  in  a  pile  and  covered 
with  old  sacks  or  canvas,  and  allowed  to  remain  this  way  for  an  hour 
or  two,  then  it  should  be  spread  out  to  dry. 

The  Copper  Sulphate  Treatment  (sometimes  called  "blue  stone"  or 
"blue  vitrol")  is  one  of  the  oldest  methods  used  for  preventing  smut. 
Solutions  of  many  diflferent  strengths  have  been  used  successfully. 
As  is  the  case  with  formalin,  the  seed  may  either  be  dipped  or  wetted 
by  sprinkling.   When  the  seed  is  dipped,  two  pounds  of  copper  sulphate 
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to  fifty  gallons  of  water  are  used.  Soak  the  seed  in  this  solution  for 
twelve  hours,  stirring  now  and  then.  >  After  soaking  place  the  grain 
for  a  few  minutes  in  lime  water  made  by  using  one  pound  of  quick 
lime  to  ten  gallons  of  water.  When  the  grain  is  taken  from  the  lime 
water  it  can  be  spread  out  to  dry,  sacked  and  used  when  needed. 

Another  method  is  to  dissolve  one  pound  of  copper  sulphate  to  four 
gallons  of  water.  Apply  the  solution  by  sprinkling  or  with  a  spray 
pump,  mixing  the  seed  constantly  while  the  solution  is  being  applied 
until  every  grain  is  uniformally  wet,  then  spread  out  to  dry.  Air- 
slacked  lime  may  be  mixed  with  the  seed  to  facilitate  drying.  Copper 
sulphate  is  slightly  injurious  to  the  germination  of  the  seed,  and  about 
one  gallon  more  seed  per  acre  should  be  planted  of  the  treated  than  of 
the  untreated  seed. 

Corrosive  Sublimate :— This  treatment  was  developed  by  BoUey,  of 
the  North  Dakota  Station,  and  has  been  found  very  effective  for  stink- 
ing smut  of  wheat.  The  formula  is  one  pound  of  corrosive  sublimate 
(Hg  CI2)  to  fifty  gallons  of  water.  Wet  uniformally  by  spraying  with 
the  solution  or  by  dipping  as  recommended  for  the  copper  sulphate 
treatment.    After  the  grain  is  thoroughly  wet,  it  should  be  dried. 

Corrosive  sublimate  is  poisonous,  and  the  grain  after  being  treated 
will  kill  chickens  and  other  live  stock.  Seed  treated  with  copper  sul- 
phate and  formalin  is  not  poisonous  to  stock.  All  of  these  chemicals 
may  be  purchased  in  any  drug  store. 

WHEAT  SCAB. 

This  trouble  while  common  over  the  state  of  Maryland  is  usually 
worse  in  the  Costal  plain  than  in  the  Piedmont  and  mountain  sections. 
It  is  always  worse  in  years  when  the  weather  is  wet,  hot  and  muggy 
at  the  time  wheat  is  heading  or  the  seed  is  forming.  So  striking  is 
this  that  the  writer  has  often  been  informed  by  farmers  that  they 
would  have  had  a  heavy  crop  of  wheat  had  it  not  been  for  the  wet 
weather  and  heavy  dews  at  the  time  wheat  was  in  bloom,  which,  as 
they  thought,  washed  away  the  pollen  before  fertilization  took  place. 
During  the  past  season  the  writer  examined  many  fields  in  all  sections 
of  the  state  and  found  scab  in  all  of  them.  It  is  safe  to  say  that  this 
year,  although  generally  considered  a  good  wheat  year,  the  damage 
due  to  scabs  has  cut  the  yield  at  the  lowest  estimate  10  per  cent.  In 
bad  wheat  years  the  damage  may  amount  to  25  per  cent,  or  more.  The 
writer  has  watched  many  fields  which  up  to  the  time  of  blooming  gave 
every  promise  of  35  or  40  bushels  per  acre,  but  when  threshed  yielded 
less  than  20  bushels  of  badly  shriveled  grain. 

While  not  much  is  known  concerning  this  trouble,  enough  has  been 
discovered,  however,  to  make  it  fairly  certain  that  it  is  caused  by  one 
or  more  specific  diseases.  Selby  and  Manns  give  Fusarium  roseum  and 
Gibbcrella  Sauibinetii  as  causing  this  trouble. 

Septoria  glumarum  was  also  discovered  by  Miss  Vera  K.  Charles  of 
the  United  States  Department  of  Agriculture  on  samples  of  many  of  the 
varieties  grown  at  this  Station,  and  also  on  samples  collected,  over  this 
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State.  This  is  said  to  cause  considerable  damage  in  sections  of  Italy. 
There  is  no  remedy  for  scab  as  far  as  treating  the  seed  is  concerned, 
although  treating  with  formalin  is  said  to  lessen  the  damage  somewhat. 
The  only  relief  will  be  found  in  growing  the  varieties  most  resistant 
to  this  disease  or  diseases.  There  is  a  wide  range  of  difference 
between  varieties  as  to  their  ability  to  withstand  the  attacks  of  scabs. 
One  of  the  principal  reasons  why  some  varieties  yield  so  exceptionally 
high  one  year  and  low  the  next,  is  because  in  years  when  conditions 
are  favorable  for  scab  development  they  become  badly  infested.  The 
highest  yielding  varieties  tested  by  this  Station  the  last  three  years 
were  among  those  least  affected  by  scab. 

In  general  it  may  be  said  that  smooth  varieties  scab  worse  than 
bearded  ones.  In  both  the  bearded  and  smooth  varieties  the  velvet 
chaff  sorts  scab  the  worst. 
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SPRAYING,  FUMIGATING  AND  DIPPING  FOR  THE  CONTROL 
OF  SAN  JOSE  SCALE. 

By  T.  B.  Symons,  L.  M.  Peairs  and  E.  N.  Cory. 


INTRODUCTION. 

Notwithstanding  the  educational  campaign  that  has  been  carried 
on  in  this  state  during  the  past  ten  years  through  the  presentation  of 
bulletins,  the  inspection  of  orchards  and  nurseries,  demonstration 
sprayings,  the  operation  of  public  sprayers  and  the  effective  and  prac- 
tical work  of  progressive  orchardists  in  the  control  of  the  San  Jose 
Scale,  there  still  remains  a  large  per  cent  of  farmers  who  do  not  know 
the  pest,  and  who  take  no  rteps  to  control  it.  Consequently  a  large 
number  of  orchards,  more  especially  the  small  ones,  are  being  seriously 
injured  by  its  ravages.  This  condition  prevails  largely  in  those 
counties  where  fruit  growing  is  not  a  prominent  source  of  income  to 
the  farmers.  Ocharding  is  greatly  on  the  increase  in  Maryland,  and, 
as  a  consequence,  there  are  many  engaging  in  the  business  who  are  not 
familiar  with  this  and  other  insect  pests  that  may  prove  a  severe  bar- 
rier to  their  success  in  the  business. 

There  is  still  much  demand  for  information  as  to  the  nature  of  the 
San  Jose  Scale,  and  as  the  former  bulletins  giving  the  description  and 
life  history  have  been  exhausted,  the  matter  will  be  repeated  in  this 
bulletin. 

As  stated  in  previous  bulletins  of  this  Station,  the  San  Jose  Scale 
is  no  longer  feared  by  the  progressive  orchardists.  They  have  demon- 
strated to  their  own  satisfaction  that  they  can  control  it  by  the  use  of 
insecticides.  They  recognize,  however,  that  it  necessitates  an  annual 
warfare  and  they  are  constantly  seeking  the  best  remedy,  all  aspects 
considered,  that  may  appear  on  the  market.  For  this  reason  it  has  been 
advisable  to  continue  the  spraying  experiments,  testing  the  various 
remedies  as  they  appear  on  the  market,  in  order  to  answer  intelligently 
inquiries  concerning  them.  The  result  of  the  past  year's  work  is  here- 
with given. 
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Previous  investigations  at  this  and  other  stations  have  not  given 
conclusive  results  in  regard  to  the  dipping  of  nursery  trees  in  insecti- 
cides as  a  substitute  for  fumigation  with  hydrocyanic  acid  gas  or  addi 
tional  treatment  to  prevent  the  distribution  of  San  Jose  Scale  on  such 
stxick.  Inasmuch  as  there  seemed  a  demand  for  accurate  information 
concerning  this  treatment,  a  series  of  experiments  were  conducted  in 
the  fall  of  1909  and  spring  of  this  year  in  an  endeavor  to  arrive  at  more 
definite  conclusions  than  were  secured  in  the  tests  conducted  in  1908. 

The  results  of  a  limited  test  in  fumigation  of  peach  buds  in  the 
nursery  with  hydrocyanic  acid  gas  and  a  brief  discussion  of  the  Osage 
Hedge  menace  are  given,  as  each  subject,  although  discussed  in  former 
bulletins  remains  an  important  economic  problem  in  the  State. 

There  continues  to  exist  in  this  State  a  wide  field  for  conducting 
demonstration  work.  A  discussion  of  different  phases  of  this  character 
of  work  is  given  in  this  bulletin. 

GENERAL  DESCRIPTION  OF  SAN  JOSE  SCALE. 

A  tree  when  badly  infested  with  the  San  Jose  Scale  presents  a 
somewhat  grayish  appearance  as  if  it  were  coated  with  ashes,  but  to 
the  ordinary  observer  the  tree  would  hardly  seem  to  be  infested  unless 
very  closely  examined.  However,  if  one  should  attempt  to  scrape  the 
bark  it  would  be  seen  to  be  covered  with  numerous  little  scales  of  vary- 
ing sizes,  beneath  which  lie  the  small,  oval,  orange  colored,  jelly-like 
objects  which  are  the  true  insects.  If  the  examination  should  be  made 
in  the  summer  time  the  yellowish  young  lice  would  be  seen  crawling 
about  over  the  scales  seeking  a  place  to  insert  their  beaks.  Fig.  i  illus- 
trates the  appearance  of  this  insect  on  the  bark  of  an  apple  twig.  The 


Fig.  l.~San  Jose  Scale  on  apple  twig.  (Cory.) 

presence  of  scale  on  a  tree  is  readily  detected  by  examining  the  fruit. 
Surrounding  each  scale,  especially  when  located  on  fruit,  is  a  bright 
red  blotch  caused  either  by  the  effect  of  secretions  of  the  insects  in- 
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jected  through  its  beak  into  the  tissues,  or  by  a  change  in  the  epidermal 
cells,  brought  about  by  the  irritation  of  the  setae  in  the  tissues.  When 
on  fruit,  the  insects  seem  to  be  more  thickly  distributed  around  the' 
calyx  in  apples  and  pears,  (see  Fig.  2)  while  on  peach  they  are  more 


Fig.  2.— Apples  badly  infested  with  San  Jose  Scale.  (Blodgett.) 
numerous  at  the  stem  end.  In  examining  fruit,  especially  pears,  one 
must  be  careful  not  to  attribute  a  spot  caused  by  the  pear  leaf  blight 
to  a  scale  insect.  The  scale  can  always  be  distinguished  by  lifting  the 
cover  or  scale  from  the  insect.  It  is  easier  to  observe  the  scale  on  the 
smooth  bark  of  the  twigs  than  on  the  trunks  and  branches  for  there  as 
on  the  fruit,  they  are  usually  surrounded  by  bright  red  blotches,  which 
extend  below  the  bark  into  the  wood.  On  Vjadly  infested  trees  the_  scale 
will  also  be  seen  on  the  leaves,  usually  in  clusters  along  the  mid-rib 
and  veins. 
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If  an  adult  female  insect  is  closely  examined,  a  small  grayish  cir- 
cular scale  about  one-twenty-fourth  of  an  inch  in  diameter,  the  center 
of  which  is  convex  forming  a  slight  nipple  will  be  seen ;  also  numerous 
concentric  circles  can  be  seen  around  the  nipple  the  scale  developing  by 
additions  to  the  outer  edge.  The  scale  of  the  male  is  somewhat  elon- 
gated. Beneath  the  scale  is  the  true  jelly-like  individual.  The  color 
of  the  scale  is  variable.  In  the  half  mature  insect  the  scale  is  nearly 
black  with  a  central  gray  nipple  and  one  or  two  grayish  rings,  but  it 
gradually  becomes  entirely  grayish  when  approaching  the  adult  state. 

Life  History. 

The  life  history  of  the  San  Jose  Scale  differs  from  most  insects  of 
this  class,  as  it  winters  as  a  partially  mature  insect  under  the  scale. 
Early  in  the  spring  it  begins  to  develop,  and  about  the  first  of  May,  in 
this  latitude,  the  adult  male  emerges  from  beneath  the  scale  as  a  minute 
winged  insect.  The  female  reaches  maturity  about  a  month  later  and 
begins  to  produce  its  young  soon  afterwards.  The  female  lays  no  eggs 
but  brings  forth  living  young.  The  period  of  reproduction  of  a  fe- 
male extends  over  about  six  weeks  and  her  progeny  in  that  time  will 
number  about  400.  The  young  insects  are  extremely  small,  yellowish 
in  color  and  resemble  small  mites.  They  have  six  legs,  a  pair  of  an- 
tennae and  a  long  thread-like  beak  through  which  they  extract  the  juices 
from  the  plants.  They  crawl  around  on  the  surface  on  which  they  hap- 
pen to  be  for  twelve  to  twenty-four  hours  in  search  of  a  suitable  place 
to  insert  their  beaks  and,  if  females,  remain  there  the  rest  of  their  lives. 
In  about  a  month  from  the  date  of  birth,  the  young  scale  insects  reach 
maturity  and  the  females  then  commence  to  reproduce.  There  are 
about  four  generations  during  a  season  in  this  latitude.  The  insect 
thus  increases  very  rapidly  where  no  effort  is  made  to  hold  it  in  check. 

Means  of  Distribution. 

Although  the  young  of  the  San  Jose  Scale  are  so  tiny  and  are  only 
able  to  crawl  around  on  the  infested  tree  for  a  period  extending  over 
about  twenty-four  hours  and  cannot  of  themselves  reach  other  trees, 
yet  it  is  evident  that  the  insect  is  distributed  from  tree  to  tree  and  from 
orchard  to  orchard.  This  is  accomplished  by  many  outside  agencies : 
first,  it  may  be  distributed  on  nursery  trees,  however,  this  means  is  pro- 
tected against  by  law ;  second,  by  wind  which  in  blowing  over  an  in- 
fested orchard  may  carry  some  of  the  young  larvae  on  numerous  par- 
ticles which  it  twirls  along  to  other  trees  in  the  vicinity ;  third,  birds  and 
various  insects  are  responsible  for  carrying  the  scale,  sometimes  long 
distances,  on  their  feet  and  bodies.  There  is  also  some  danger  of  the 
larvae  being  carried  by  men  and  domestic  animals  in  going  through  an 
infested  orchard.  It  is  likely  that  they  hit  the  branches  of  some  of  the 
trees  and  in  this  way  are  the  means  of  transporting  the  larvae  from 
tree  to  tree.  Thus,  while  the  San  Jose  Scale  is  unable  to  distribute  it- 
self, there  are  many  agencies  through  which  dissemination  is  possible. 
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Means  of  Control. 

As  this  insect  does  its  injury  by  sucking  the  juices  of  the  trees  a 
contact  insecticide  is  employed  in  its  control.  After  several  years  of 
experimentation  by  scientists  and  orchardists  two  general  classes  of 
contact  insecticides  are  accepted  as  efficient  remedies,  viz :  the  lime- 
sulfur  wash  and  miscible  oils.  The  former  is  generally  accepted  as  the 
more  satisfactory,  not  only  on  account  of  its  greater  range  and  adapta- 
bility to  aH  kinds  of  trees,  but  also  its  safeness,  inexpensiveness  and 
fungicidal  properties.  While  many  of  the  miscible  oils  are  efficient 
and  are  somewhat  more  easily  applied  yet  from  experience  in  this  State 
they  cannot  be  considered  as  an  entirely  safe  treatment  for  peach. 

The  lime-sulfur  remedy  was  originally  a  home  made  wash,  but  of 
late  years  a  manufactured  product  has  been  placed  on  the  market. 
There  has  thus  been  considerable  rivalry  between  manufacturers  of 
both  classes  of  remedies  and  it  has  been  the  aim  of  this  department  to 
test  the  different  brands  as  they  appear  on  the  market,  so  that  definite 
advice  could  be  given  concerning  them. 

SPRAYING  EXPERIMENTS. 

There  were  twenty  different  spray  mixtures  tested  the  past  year. 
Both  fall  and  spring  applications  were  made  of  seven  solutions  on 
apple  trees  and  the  additional  ones  were  sprayed  on  adjoining  trees 
of  the  same  orchard  in  the  spring.  Some  of  the  solutions  applied  in 
the  spring  were  not  available  for  fall  treatment.  The  tests  were  made 
in  the  orchard  of  Mr.  L.  A.  Stauffer.  Locost  Grove,  Kent  County. 
The  trees  were  eleven  years  old,  but  in  poor  condition,  due  to  the  rav- 
ages of  the  scale.  All  the  trees  were  for  the  most  part  encrusted  with 
the  pest.  This  orchard  furnished  an  excellent  opportunity  to  study 
the  relative  efficiency  of  lime-sulfur  and  oil  sprays.  About  three  hun- 
dred and  fifty  trees  were  sprayed  in  this  orchard. 

Unfortunately  at  the  time  of  application  of  most  of  the  solutions 
used  on  this  orchard,  November  26,  1909,  the  weather  was  very  un- 
favorable being  windy  and  changeable,  consequently  the  spraying  could 
not  be  as  thorough  as  was  desired. 

Additional  tests  were  conducted  in  the  spring  on  peach  trees  in  the 
orchard  of  Chas.  W.  Keller,  located  on  South  Mountain  near  Harper's 
Ferry.  This  orchard  contains  about  twenty  thousand  peach  trees. 
About  seven  hundred  large  trees  which  were  badly  infested  were  se- 
Jected  for  the  experiment.  In  addition  to  applying  all  the  solutions 
used  on  apple  and  two  new  oil  products,  the  home  made  concentrated 
lime-sulfur  solution  was  applied.  This  gave  an  opportunity  to  compare 
the  efficiency  of  this  home  made  product  with  the  manufactured  lime- 
sulfur  compounds.  The  tests  in  this  orchard  were  applied  March  21 
and  23,  the  weather  at  the  time  was  ideal  for  spraying. 

The  thanks  of  the  department  are  extended  to  Messrs.  J.  A.  Stauf- 
fer and  C.  W.  Keller  for  the  loan  of  their  orchards  for  the  tests  and 
the  cordial  assistance  rendered  in  conducting  the  work. 
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The  following  is  a  list  of  the  tests  made  and  a  brief  statement  of 
the  results  obtained  with  the  various  solutions  employed : 

Lime-Sulfur  Mixtures. 

home  made  lime-sulfur. 

The  regular  home  made  lime-sulfur  wash  formula,  20  pounds  of 
lime,  15  pounds  of  sulfur  to  50  gallons  of  water  boiled  forty  minutes, 
was  applied  on  fifteen  apple  trees  December  3,  1909,  and  on  27  apple 
trees  March  18,  1910,  in  the  Stauffer  orchard,  and  on  a  few  small  apple 
trees  and  50  large  peach  trees  in  the  Keller  orchard  March  21,  1910. 
In  all  cases  it  maintained  its  usual  efficiency.  This  was  included  in  the 
tests  as  a  basis  of  comparison  for  the  other  washes. 

HOME  MADE  CONCENTRATED  LIME-SULFUR. 

As  the  name  indicates  this  is  a  concentrated  lime-sulfur  wash,  made 
by  boiling  125  pounds  of  sulfur  with  60  pounds  of  lime,  making  a  bar- 
rel of  concentrate  solution  which  tested  27°  Beaume.  It  was  applied 
at  the  rate  of  one  to  seven  on  thirty-five  peach  trees  in  the  Keller  or- 
chard March  21,  1910.  A  full  discussion  of  this  solution  and  method 
of  preparation  is  given  elsewhere  in  this  bulletin.  It  is  sufficient  to  say 
that  the  results  from  this  wash  compared  favorably  with  those  of  any 
lime-sulfur  preparation  used. 

ORCHARD  BRAND  LIME-SULFUR. 

A  liquid  lime-sulfur  preparation,  manufactured  by  the  Thomsen 
Chemical  Company,  Baltimore,  Maryland.  This  solution  was  applied 
on  thirty-two  apple  trees  in  the  Staufifer  orchard  November  27,  1909 
and  on  eighteen  apple  trees  March  18,  1910,  and  on  thirty-five  peach 
trees  at  Harper's  Ferry,  March  21,  1910.  In  all  cases  it  was  diluted  at 
the  rate  of  one  part  of  the  solution  to  nine  parts  of  water.  Sorne  scale 
was  found  on  both  fall  and  spring  treatment  on  apple  trees  in  Kent 
County,  Maryland.  It,  however,  compared  favorably  with  the  most 
efficient  treatment  on  these  badly  infested  apple  trees.  In  the  spring 
tests  in  the  Keller  orchard  results  were  excellent. 

GRASSELLl's  LIME  SULFUR. 

A  concentrated  lime-sulfur  wash  manufactured  by  The  Graselli 
Chemical  Company,  Cleveland,  Ohio.  This  solution  was  sprayed  on 
sixteen  apple  trees  in  the  Stauffer  orchard  December  3,  1909,  and  on 
thirty  apple  trees  March  18,  1910,  at  the  rate  of  one  to  nine.  It  was 
not  applied  on  peach.  The  results  indicated  that  it  was  as  good  as  the 
other  lime-sulfur  washes. 
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SHERWIN-WILLIAMS  LIME-SULFUR. 

A  similar  concentrated  lime-sulfur  wash  manufactured  by  Sher- 
win-Williams Company,  Newark,  New  Jersey.  Sprayed  on  sixteen 
apple  trees  in  the  Stauffer  orchard  March  i8,  1910.  Also  on  thirty-five 
peach  trees  in  the  Keller  orchard  March  23,  1910.  The  strength  used 
■was  one  to  nine.  Results  compare  very  favorably  with  other  spring 
treatments  of  lime-sulfur. 

BOGARt's  SULFUR  COMPOUND. 

A  sulfur  compound  liquid  spray,  manufactured  by  W.  H.  Bogart, 
24  Grove  Street,  New  York.  It  was  applied  on  twenty-four  apple  trees 
in  the  Stauffer  orchard  March  18,  1910,  at  the  rate  of  one  to  fifteen, 
and  on  thirty-five  peach  trees  at  Harper's  Ferry,  March  21,  1910,  at 
similar  strength.  This  solution  proved  as  effective  as  any  Hme-sulfur 
applied  on  apple  trees,  and  compared  favorably  with  others  on  peach. 

LION  BRAND  LIME-SULFUR. 

A  concentrated  lime-sulfur,  manufactured  by  the  James  C.  Blanch- 
ard  Company,  30  Church  Street,  New  York.  Twenty-four  apple  trees 
in  the  Stauffer  orchard  were  sprayed  March  17,  1910.  This  solution 
was  applied  at  the  rate  of  one  to  nine.  The  spray  seemed  to  give  good 
results  and  compared  favorably  with  others.  The  results  on  forty-six 
peach  trees  sprayed  March  23,  were  entirely  satisfactory. 

REX  LIME-SULFUR. 

This  is  one  of  the  first  concentrated  lime-sulfur  mixtures  that  ap- 
peared on  the  market.  We  have  found  this  brand  satisfactory  in  former 
tests.  It  was  included  in  the  spring  tests,  March  21,  1910,  on  thirty-five 
peach  trees  in  the  Keller  orchard,  principally  for  comparison  with  other 
brands.  It  was  applied  at  the  rate  of  one  to  nine,  and  proved  equally 
as  efficient,  as  previously  reported,  being  excelled  by  none. 

NEVER-SCALE. 

This  is  a  powdered  lime  and  sulfur  compound  manufactured  by 
the  Sulfo-Chemical  Company,  of  Philadelphia,  Pennsylvania.  The 
material  is  prepared  for  use  by  boiling  in  a  small  quantity  of  water  for 
about  five  minutes.  Thirty  apple  trees  were  sprayed  March  18,  1910, 
in  the  Stauffer  orchard  with  this  solution  at  the  rate  of  one  pound  to 
I  gallon  of  water.  The  results  were  excellent,  comparing  favorably 
with  the  rest.  Also  twenty-four  peach  trees  were  treated  March  23d 
in  the  Keller  orchard.  The  results  on  peach  trees  were  equally  as  good 
as  on  apple. 

VREELANd's  LIME-SULFUR. 

A  concentrated  lime-sulfur  solution  put  up  by  the  Vreeland  Chemi- 
cal Company,  50  Church  Street,  New  York.  Thirty-five  peach  trees  in 
the  Keller  orchard  were  treated  with  this  preparation  at  the  rate  of  one 
to  nine  March  23,  1910.  This  was  the  first  test  of  this  brand  and  it 
showed  to  be  as  efficient  as  the  best  lime-sulfur  solutions. 
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SCALIME. 

A  liquid  lime-sulfur  solution  manufactured  by  the  Chester  County 
Chemical  Company,  West  Chester,  Pennsylvania.  Four  apple  trees 
were  treated  with  this  preparation  at  the  rate  of  one  to  nine.  November 
26,  1909.  There  was  no  spring  test  of  this  solution  in  this  orchard. 
The  results  here  were  goo,d  considering  the  conditions.  Thirty-five 
peach  trees  were  sprayed  with  scalime  in  the  Keller  orchard  March  23, 
at  the  rate  of  one  to  nine.    The  results  were  satisfactory. 

NIAGARA  BRAND  LIME  SULFUR. 

A  concentrated  lime-sulfur  solution  manufactured  by  the  Niagara 
Sprayer  Company,  Middleport,  New  York.  Sprayed  on  twenty  peach 
trees  in  the  Keller  orchard  at  the  rate  of  one  to  nine,  March  23,  1910. 
Results  were  satisfactory.    Equal  to  other  lime-sulfur  washes. 

Oil  Mixtures. 

orchard  brand  soluble  oil. 

A  miscible  oil  manufactured  by  the  Thomsen  Chemical  Company, 
Baltimore,  Maryland.  This  solution  was  used  fall  and  spring,  on  apple 
and  peach  at  the  rate  of  one  to  fifteen,  in  the  Stauffer  orchard.  Sixteen 
apple  trees  were  treated  in  fall  and  nine  in  the  spring,  November  26, 
1909  and  March  17,  1910,  respectively.  Thirty-five  peach  trees  were 
sprayed  March  23,  1910,  in  the  Keller  orchard.  The  results  from  this 
wash  were  good  in  each  case.  There  was  an  apparent  advantage  in 
the  spring  application  over  lime-sulfur  compounds,  and  over  the  fall 
application  of  the  same  oil  on  apple  trees. 

SCALECLEAN. 

A  new  soluble  oil  preparation  made  by  J.  A.  Cocklin,  Siddonsburg, 
Pennsylvania.  This  solution  was  only  tested  on  peach  trees  in  the  Kel- 
ler orchard.  Thirty-five  trees  were  sprayed  at  the  rate  of  one  to  fifteen, 
March  21,  19 10.  The  results  of  this  wash  showed  thirty  trees  of  the 
test  to  be  in  good  condition,  no  live  scale  being  found,  while  on  two 
trees  scale  was  breeding.  As  there  may  have  been  an  accident  at  the 
time  of  application  or  distribution  from  check  trees  it  would  seem  that 
the  solution  can  be  classed  with  the  other  soluble  oil  preparations  as 
giving  good  results. 

SCALEOIL. 

A  miscible  oil  manufactured  by  the  Chester  County  Chemical  Com- 
pany, West  Chester,  Pennsylvania.  A  new  oil  spray  that  readily  mixes 
with  water.  Sprayed  on  ten  apple  trees  in  the  fall  at  the  rate  of  one 
to  fifteen.  It  showed  to  be  moderately  effective  in  this  test ;  trees  did 
not  show  as  good  as  those  sprayed  with  the  preceding  solution.  Also 
thirty-three  peach  trees  were  sprayed  March  21,  1910,  at  the  rate  of 
one  to  fifteen.  The  results  of  this  test  were  satisfactory  being  as  good 
as  any  others. 
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SCALECIDE. 

A  miscible  oil  manufactured  by  the  B.  G.  Pratt  Company,  50 
Church  Street,  New  York.  This  remedy  has  been  on  the  market  for 
some  time.  It  was  sprayed  on  thirty-four  peach  trees  March  21,  1910. 
at  the  rate  of  one  to  fifteen.   It  gave  satisfactory  results. 

VACUUM  OIL. 

A  petroleum  oil  emulsion  made  by  the  Standard  Oil  Company, 
Baltimore,  Maryland.  Twenty-two  apple  trees  were  sprayed  November 
26,  1909,  at  the  rate  of  one  to  fifteen,  and  also  eighteen  trees  in  the  same 
orchard  were  treated  March  17,  1910,  at  a  similar  strength.  The  results 
from  this  oil  were  comparatively  good  on  apple ;  the  fall  sprayed  trees 
seemed  more  vigorous  than  those  treated  iin  the  spring.  Thirty  peach 
trees  were  sprayed  with  Vacuum  Oil  March  21.  1910,  at  the  rate  of  one 
to  fifteen.  The  results  on  peach  were  not  as  favorable  as  on  apple  on 
account  of  the  oil  mixing  poorly  with  the  water  which  was  available  at 
this  place.  A  few  live  scale  were  found  on  the  trees,  while  the  more  ef- 
fective remedies  showed  no  crawling  young. 

ONE   FOR  ALL. 

This  is  a  lime-sulfur  compound  to  which  is  added  a  wool  fat  mak- 
ing a  yellow  soft  grease.  It  is  made  by  the  Manhattan  Oil  Company, 
51  Front  Street,  New  York.  One-For-All  was  sprayed  on  thirty-five 
peach  trees  in  the  Keller  orchard  March  23,  1910,  at  the  rate  of  twen- 
ty-five pounds  to  fifty  gallons  of  water. 

It  proved  satisfactory  in  controlling  the  scale  and  possibly  will 
serve  as  a  useful  insecticide,  as  the  manufacturer  has  been  able  to  add 
arsenate  of  lead  to  the  above  mixture,  thus  by  a  reduction  in  strength 
permitting  its  use  on  trees  when  in  foliage  and  serving  as  both  an  in- 
secticide and  fungicide. 

SAN-U-ZAY. 

San-u-zay,  a  soluble  oil,  distributed  by  F.  G.  Street  Company, 
Rochester,  New  York,  was  applied-  on  thirty-two  peach  trees  in  the 
Keller  orchard  at  the  rate  of  one  to  fifteen.  On  account  of  difficulty  in 
getting  it  mixed  properly  with  water  the  results  were  unsatisfactory 
and  will  not  warrant  drawing  conclusions  as  to  its  efficiency. 

cooper's  tree  spray. 

Cooper's  tree  spray  V.  was  also  applied  on  sixteen  apple  trees 
March  18,  1910,  at  the  rate  of  one  to  fifty  and  one  to  one  hundred. 
Also  eight  and  ten  peach  trees  were  treated  at  the  rate  of  one  to  one 
hundred  and  one  to  one  hundred  and  fifty  respectively  in  the  Keller 
Orchard  March  21,  1910.  The  results  of  this  solution  were  so  vari- 
able as  to  not  justify  an  opinion  of  its  ability  to  control  the  scale.  This 
solution  is  manufactured  by  Williams,  Cooper  and  Nephews,  Chicago, 
Illinois. 
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NIAGARA  BRAND  LIME-SULFUR  AND  SPRA-ON. 

It  was  planned  that  Niagara  Brand  Lime-Sulfur  and  Spra-on  be 
tested  also,  but  owing  to  transportation  difficulties  neither  solution 
reached  its  destination  until  too  late  to  be  applied. 

Synopsis  of  Results. 

The  apple  trees  were  badly  infested  with  scale,  while  the  peach 
were  moderately  so.  Examination  of  the  tests  were  made  at  differ- 
ent times  during  the  summer.  The  results  of  the  examinations  are 
shown  in  the  following  table : 

TABLE  I. 

Synopsis  of  Notes  Taken  During  the  Season. 


Spray  Mixtnre. 

Strength. 

Date  of  Ap- 
plication. 

No.  and  Kind 
of  Trees. 

Effect  in  Kill- 
ing Scale. 

Lime-Sulfur 
Home  Cooked. 

20-15-50 
20-15-50 
20-15-50 

Dec.    3,  '09. 
Mar.  18,  '10. 
Mar.  21,  '10. 

15  apple. 
27  apple. 
50  peach. 

Good. 
Good. 

Very  Good. 

Concentrated 
Lime-Sulfur, 
Home  Cooked. 

60-125-50 

Mar.  21,  '10. 

35  peach. 

Very  Good. 

Orchard  Brand 
Lime-Sulfur. 

1-9 
1-9 

1  Q 

i-y 

Nov.  21,  '09. 
Mar.  18,  '10. 
iviar.  ^o.  lu. 

32  apple. 
18  apple. 
35  peach. 

Very  Good. 
Good. 

Very  Good. 

Grasselli's 
Li  me- Sulfur. 

1-9 
1-9 

Dec.    3,  '09. 
Mar.  17.  '10. 

12  apple. 
34  apple. 

Good. 
Good. 

Sherwin-Williams 
Lime-Sulfur. 

1-9 
1-9 

Mar.  18,  '10. 
Mar,  lu. 

16  apple. 
35  peach. 

Good. 

Very  Good. 

Bogart's  Sulfur 
Compound. 

1-9 

1-9 

iviar.  lo,  lu. 
Mar.  21,  '10. 

24  apple. 
35  peach. 

ijoou. 

Very  Good. 

Lion  Brand 
Lime-Sulfur. 

1-9 
1-9 

Mar.  i7,  '10. 
Mar.  23.  '10. 
Mar.  18,  '10. 
Mar.  23,  10. 

24  apple. 
46  peach. 

Good. 

Very  Good. 

Neverscale. 

50  lbs.  to  oOg 
50  lbs.  to  50g 

30  apple. 
24  peach. 

Excellent. 
Excellent. 

Vreeland's 
Lime-Sulfur. 

1-9 

Mar.  23.  '10. 

35  peach . 

Very  Good. 

Scalime 

1-9 
1-9 

Nov.  26.  '09. 
Mar.  23.  '10. 

4  apple. 
35  peach. 
35  peach. 
16  apple. 

9  apple. 
35  peach. 
^  10  apple. 

33  peach. 
22  apple. 
18  apple. 
30  peach. 

34  peach. 

Good. 

Very  Good. 

Scaleclean. 

1-9 

Mar.  21.  '10. 

Very  Good. 
Very  Good.j 
Excellent.  ] 
Very  Good. 

Orchard  Brand 
Soluble  Oil. 

1-15 
1-15 
1-15 

Nov.  26.  '09. 
Mar.  17,  '10. 
Mar.  23,  '10. 

Scaloil. 

1-15 
1-15 

Nov.  26,  '09. 
Mar.  17,  '10. 

Fair. 

Very  Good, 
Fair  Only. 
Fair  Only. 
Poor. 

Vacuum  Oil. 

1-15 
1-15 
1-15 

Nov.  26.  '09.^ 
Mar.  17,  '10. 
Mar.  21.  '10. 

Scalecide. 

1-15 

Mar.  21.  '10. 

Very  Good. 

One-For-All.           |  25  lbs.  to  50g 

Mar.  23.  '10. 

35  peach. 

Very  Good. 

Rex  Lime-Sulfur.     '  1-9 

Mar.  21.  '10.  i    35  peach. 

Very  Good. 
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SUMMARY  OF  RESULTS. 
Apple  Tests. 

Considering  the  unfavorable  weather  conditions  at  time  of  appli- 
cation of  remedies  and  the  extremely  bad  infestation  of  the  apple 
trees  in  the  Stauffer  orchard,  the  results  from  both  fall  and  spring 
treatments  were  very  good.  Examination  of  all  tests  in  June  revealed 
scale  breeding  slightly  on  some  trees,  which  would  be  expected.  Both 
the  lime-sulfur  and  oil  sprays  with  exceptions  noted  above  showed  uni- 
form good  results.  Practically  no  difference  could  be  detected  be- 
tween the  most  effective  lime-sulfur  mixture  and  the  best  miscible  oil. 

The  results  and  observation  indicate  that  the  lime-sulfur  solu- 
tions when  properly  applied,  are  just  as  effective  as  the  miscible  oils 
for  the  control  of  scale  on  apple.  They  also  show  that  the  standard 
miscible  oils  can  be  employed  on  apple  trees  with  safety.  It  is  un- 
doubtedly true  that  more  thorough  spraying  should  be  done  when 
treating  apple  with  lime-sulfur  than  is  required  when  using  a  miscible 
oil,  due  to  the  abiHty  of  the  latter  to  spread.  A  comparison  of  fall  and 
spring  treatments  in  these  tests  seems  to  show  a  slight  preference  for 
fall  treatment ;  that  is,  no  difference  was  noted  at  examination  in  June, 
1910,  in  the  amount  of  scale  killed,  but  fall  sprayed  tres  seemed  to  have 
much  greater  vitality  than  those  sprayed  in  spring.  This  would  be 
expected  in  treating  badly  infested  trees. 

Peach  Tests. 

With  the  exception  of  three  washes  the  results  from  all  of  the 
tests  in  the  Keller  orchard  were  very  satisfactory,  no  difference  being 
detected  between  the  various  lime-sulfur  compounds  and  oil  sprays. 
All  of  the  manufactured  concentrated  lime-sulfur  solutions  tested  be- 
tween thirty  and  thirty-six  degrees  Beaume',  while  the  home  made 
concentrated  tested  twenty-seven  degrees  Beaume'.  There  was  no  in- 
jury to  any  of  the  peach  trees  by  the  oil  sprays  employed,  yet  experi- 
ence with  oil  mixtures  would  not  justify  recommending  their  use  in 
preference  to  the  lime-sulfur  in  treating  peach  trees  for  the  San  Jose 
scale.  They  may  be  used  without  injury;  then  again  they  may  cause 
severe  injury  in  killing  either  buds  or  twigs. 

THE  LIME-SULFUR  MIXTURES. 

As  mentioned  in  the  introduction  one  or  the  other  forms  of  lime- 
sulfur  mixture  is  accepted  as  an  established  remedy  for  the  San  Jose 
Scale.  The  question  among  the  majority  of  orchardists  now,  is 
whether  to  continue  to  use  the  old  home  made  wash,  or  one  of  the 
manufactured  concentrated  solutions,  or  to  make  the  concentrated 
preparation  themselves.  The  answer  to  the  question  will  largely  be 
governed  by  conditions. 
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The  fungicidal  value  of  this  character  of  wash  cannot  be  doubted. 
For  in  addition  to  being  a  preventative  of  leaf  curl  it  undoubtedly  aids 
in  the  control  of  other  fungus  troubles.  So  far  as  we  have  observed, 
there  is  practically  no  difference  between  the  concentrated  solution  and 
the  home  made  wash  in  their  ability  to  lessen  the  injury  from  leaf  curl. 

The  employment  of  the  self-boiled  lime-sulfur  as  a  preventative 
of  brown  rot  on  peach  and  the  recent  use  of  a  greatly  diluted  solution 
of  the  concentrated  mixture  for  other  diseases,  attacking  fruit  and  fol- 
iage, enhance  the  general  utility  of  this  class  of  spray  inixtures. 

The  various  concentrated  lime-sulfur  solutions  have  been  tested 
at  other  experiment  stations  and  also  tried  out  by  orchardists,  in  some 
cases  on  an  extended  scale,  and  so  far  as  observed  have  compared  fav- 
orably with  the  regular  home  made  lime-sulfur  wash  in  efficiency. 
Their  use  became  quite  extensive  in  this  State  during  the  past  year, 
indicating  that  orchardists  prefer  buying  the  wash  rather  than  make 
the  solution.  With  this  class  of  growers,  the  question  of  what  brand 
to  use  is  paramount.  From  these  tests,  it  would  seem  that  practically 
all  the  well  known  concentrated  solutions  can  be  expected  to  give  good 
results  if  their  standard  is  maintained.  Every  grower  should  procure 
a  hydrometer  and  determine  the  density  of  the  prepared  wash  and 
from  that  the  dilution  to  be  used. 

It  has  been  determined  that  the  strength  of  a  standard  made  mix- 
ture, that  is,  the  degree  of  concentration,  which  is  usually  seven  or 
more  times  as  strong  as  the  home  made  mixture,  can  largely  be  deter- 
mined by  its  density  or  specific  gravity  provided  there  are  no  adultera- 
tions. Thus  the  hydrometer  may  be  used  to  ascertain  this  density  and 
dilution  may  then  be  made  in  accordance  with  the  table  given  on  page 

Therefore,  it  is  recommended  that  only  well  known  or  previously 
tested  manufactured  solutions  be  used. 

Any  concentrated  lime-sulfur  preparation  should  test  between 
265^  and  32  degrees  Beaume',  and  thus  be  diluted  one  to  seven  or  nine 
respectively.  The  manufactured  product  should  be  a  clear  amber,  red- 
dish, or  deep  cherry  colored  liquid  with  very  little  sediment. 

The  Home  made  Concentrated  Lime-Sulfur. 

The  apparent  efficiency,  convenience  in  handling  and  readiness  to 
start  spraying  at  once  when  weather  conditions  are  favorable  have 
caused  the  rather  extensive  use  of  the  different  brands  of  concen- 
trated solution  in  this  State.  The  demand  for  this  solution  has  caused 
several  new  brands  to  appear  on  the  market,  several  of  vyhich  are  pre- 
pared by  private  parties,  that  is,  persons  who  had  special  outfits  for 
making  the  regular  home  made  solution  prepared  the  concentrated  so- 
lution and  offered  it  for  sale  in  their  respective  vicinities. 

It  is  thus  possible  for  large  orchardists  who  have  previously  made 
the  home  made  solution  at  time  of  spraying  to  now  make  the  concen- 
trated at  a  time  when  spraying  is  impracticable,  store  it  and  have  the 
solution  ready  for  use  when  needed.    The  labor  problem  at  spraying 
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time  is  thus  "aided  and  advantage  can  be  taken  of  half  days  or  other 
times  when  conditions  are  favorable. 

Undoubtedly  making  the  home  concentrated  is  only  practicable 
for  those  orchardists  who  require  a  large  amount  of  solution.  In  such 
cases  it  is  more  economical,  if  the  boiling  outfit  is  intact,  to  make  the 
concentrated  than  to  buy  from  manufacturers. 

The  standard  brands  of  concentrated  are  sold  retail  at  about  200 
a  gallon  in  barrel  lots.  The  lime  usually  costs  about  50c.  per  bushel 
and  the  sulfur  2^c.  per  pound.  The  grower  can  estimate  what  boil- 
ing and  storing  the  solution  will  cost  and  compare  the  total  with  the 
present  market  price  of  commercial  brands. 

For  those  who  may  desire  to  make  their  own  concentrated  mix- 
ture a  formula  is  given  below,  which  has  been  tested  by  this  depart- 
ment in  actual  field  operations  and  found  to  be  efYective.  This  is  the 
method  as  outlined  by  P.  J.  Parrot,  of  the  New  York  Geneva  Experi- 
ment Station,  in  Bulletin  320. 


Directions : — Slake  lime  to  a  consistency  of  thin  paste,  and  add  the 
sulfur.  Stir  the  materials  thoroughly  to  break  up  lumps.  Boil  vigor- 
ously for  one  hour.  At  start,  enough  water  should  be  allowed  to  pro- 
vide for  evaporation  in  boiling.  This  will  require  from  10-15  gallons. 
The  finished  product  may  either  be  strained  into  barrels  or  other  con- 
tainers or  it  may  be  used  at  once  after  proper  dilution.  Home  made 
concentrated  should  test  26  degrees  to  32  degrees  Beaume  and  should 
be  diluted  according  to  the  table  given  on  page  .  . . 

In  storing  the  solution,  it  is  necessary  to  exclude  air  from  it  as 
much  as  possible  by  either  filling  up  the  barrel  or  other  container  com- 
pletely with  the  solution,  or  by  putting  a  film  of  oil  on  the  surface  of 
the  liquid.  The  stored  solution  should  be  protected  from  extreme  cold 
weather.  According  to  Stewart,  of  the  Pennsylvania  Station,  a  solu- 
tion of  1.28  density  (32.1°  Beaume')  will  not  freeze  at  5°  F.,  and  will 
usually  recover  completely  should  it  be  frozen  at  a  lower  temperature. 
If  some  crystals  should  form  they  may  be  strained  out  and  redissolved 
by  boiling  and  returned  to  the  wash. 

When  ready  for  spraying  the  concentrated  solution  should  be 
tested  with  the  hydrometer,  if  this  is  not  done  after  making,  in  order 
to  determine  the  dilution  that  is  desired.  The  table  on  page  .  .  gives 
the  dilutions  for  the  respective  densities  on  a  basis  of  the  regular  home 
made  solution. 

The  cooker  used  in  making  the  regular  lime-sulfur  wash  will  serve 
to  make  the  concentrated  solution.  This  may  be  a  home  made  vat,  as 
was  shown  in  bulletin  112  of  this  station,  or  a  convenient  iron  boiler 
can  be  purchased  for  the  work.  Such  boilers  are  often  of  use  for 
other  purposes  on  the  farm. 


Formula : 


Lump  lime   

Sulfur  (flour  or  flowers) 
Water   


60  lbs. 
125  lbs. 
50  gal. 


60 
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The  concentrated  solution  can  be  more  easily  made,  of  course,  by 
boijing  the  mixture  with  steam  coils  in  either  wood  or  metal  vessels, 
and,  undoubtedly,  those  who  have  such  outfits  are  more  likely  to  un- 
dertake making  this  solution. 

The  Hydrometer. 

As  previously  mentioned,  in  order  to  dilute  the  concentrated  so- 
lutions in  accordance  with  their  degree  of  concentration  they  should  be 
tested  with  a  hydrometer.  While  this  test  will  not  reveal  impurities,  it 
will  serve  to  indicate  the  proper  dilution  in  a  regularly  prepared 
mixture. 

The  Hydrometer  is  a  glass  instrument,  something  like  a  ther- 
mometer in  shape.  In  testing  a  liquid  the  hydrometer  is  placed  in  it 
bulb  down,  and  the  reading  is  made  at  the  surface  of  the  liquid  in 
which  it  is  supported.  The  instruments  are  made  in  two  scales,  the 
specific  gravity  and  the  Beaume'.  Both  may  be  placed  on  the  same  in- 
strument. Readings  on  the  Beaume'  scale  are  given  in  degrees,  while 
the  reading  on  the  specific  gravity  is  given  in  decimals. 

The  Beaume'  scale  is  easier  to  read  and,  while  more  difficult  to- 
estimate  from,  in  this  case  will  serve  with  the  aid  of  the  tables  given 
below. 

Hydrometers  can  be  secured  for  about  $1.25  from  Authur  H. 
Thomas,  of  Philadelphia,  Pennsylvania ;  Eimer  &  Amend,  of  New 
York  City,  and  other  dealers  in  such  apparatus.  In  securing  an  in- 
strument the  range  on  Beaume"  scale  should  be  0°  to  36°  and  i.ooo  to- 
1.35  on  the  specific  gravity  scale. 

TABLE  FOR  DILUTING  CONCENTRATED  SOLUTIONS. 


Density  Beaume'  Density  Specific  For  San  Jose  Scale  Dilute 

Scale.  Gravity  Scale.  With  Water  At  These  Rates. 

35                       i-3i8i  I  to  9 

34                    1-3063  I  to  sy2 

33                       1.2946  I  to  8 

32                        1. 2831  I  to  '7% 

31                       1. 2719  I  to  7}4 

30                       1.2608  I  to  7 

29                       1.2500  I  to  6% 

28                     I -2393  I  to  6y^ 

27                      1.2288  I  to  6 

26                      1. 2184  I  to  sH 


Regular  Home  Made  Lime-Sulfur. 

For  a  number  of  years  this  has  been  the  standard  lime-sulfur  solu- 
tion used  to  control  the  scale. 

Considerable  latitude  is  allowable  in  the  quantity  of  rnaterials 
used,  and  in  the  manner  of  making  this  mixture,  within  which  uni- 
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formly  good  results  may  be  obtained.  The  materials  may  be  boiled  in 
a  home  made  vat  or  hog  scalder.  A  small  boiler  or  a  regular  steam 
engine  may  be  employed  where  it  is  desired  to  make  the  wash  on  a 
large  scale. 

There  is  practically  no  difference  in  the  use  of  flour  or  flowers  of 
sulfur  in  making  the  wash,  and  as  the  flour  of  sulfur  is  cheaper  it 
would  seem  more  practical  to  employ  this  grade. 

Formula : 

Stone  lime,    20  lbs. 

Flowers  or  flour  of  sulfur   15  lbs. 

Water  to  make    50  gal. 

Directions : — Put  twenty  gallons  of  water  in  an  iron  vat,  or  hog 
scalder  and  bring  to  a  boil ;  then  add  the  stone  lime  and  sulfur.  The 
sulfur  should  be  made  into  a  paste,  with  hot  or  cold  water  before  plac- 
ing it  in  the  boiler,  in  order  to  facilitate  its  mixing.  Boil  the  mixture, 
stirring  occasionally,  from  thirty  minutes  to  one  hour,  or  until  the 
sulfur  is  completely  dissolved,  and  a  clear  amber-colored  solution  pro- 
duced. Then  dilute  by  adding  sufficient  hot  or  cold  water  to  make 
fifty  gallons.  Pass  the  mixture  through  a  strainer,  with  at  least 
twenty  meshes  to  the  inch,  into  the  spray  barrel  and  apply  to  the  tree 
while  warm. 

Time  of  Application. 

No  particular  difference  has  been  observed  in  the  effectiveness  of 
the  lime-sulfur  wash,  whether  applied  in  the  fall  or  early  spring,  dur- 
ing the  dormant  season.  It  is  believed,  however,  that  early  spring  is 
the  best  time  to  spray,  as  the  mixture  will  remain  on  the  trees  for  a 
longer  period  during  the  summer,  when  the  scale  is  breeding,  and  this 
is  desirable.  In  some  cases,  where  there  is  a  great  amount  of  spray- 
ing to  be  done,  it  is  well  to  do  a  part  of  it  in  the  late  fall,  as  spring 
weather  conditions  often  allow  but  a  short  period  for  spraying;  also 
other  spring  work  may  interfere.  It  is  safe  to  say  that  90  per  cent,  of 
the  spraying  in  Maryland  is  done  in  the  spring,  and  there  is  little 
doubt  that  that  period  is  preferable.  It  must  be  borne  in  mind  that 
the  lime-sulfur  wash  is  a  treatment  for  dormant  trees,  and  it  should 
not  be  applied  after  the  buds  open. 

Mode  of  Application. 

No  matter  how  good  the  materials  used,  if  the  spraying  is  not 
done  thoroughly,  the  results  will  be  disappointing.  Too  much  stress 
cannot  be  laid  upon  this  phase  of  the  work.  One  of  the  advantages  of 
the  lime-sulfur  wash  is,  that  after  the  spray  has  dried  on  a  tree,  the 
twigs  or  limbs  that  have  been  missed  are  easily  seen,  and  such  trees 
should  be  gone  over  a  second  time.  Especially  should  the  terminal 
parts  be  thoroughly  covered,  as  the  young  insects  always  seek  the  new, 
tender  wood. 
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If  a  few  infested  trees  have  been  found  in  an  orchard,  spray  the 
whole  orchard.  The  pest  is  always  more  widely  distributed  than  an 
inspection  would  ordinarily  indicate. 

In  the  selection  of  a  pump  for  spraying  purposes,  the  particular 
size,  etc.,  is  left  to  the  judgment  of  the  orchardist.  The  majority  ©f  the 
pumps  on  the  market  will  give  satisfaction,  and  the  conditions  under 
which  spraying  is  done  are  so  varied  that  only  general  recommenda- 
tions can  be  made.  There  is  no  doubt  that  the  ordinary  barrel  pump  is 
more  generally  used  than  any  other  kind,  but  the  power  sprayer  and 
double-acting  pumps  have  their  place,  where  there  is  a  large  amount  of 
work  to  be  accomplished. 

Spraying,  at  best,  with  an  insecticide  or  fungicide  is  rather  dis- 
agreeable work,  and  the  sprayman  should  be  fitted  out  with  rubber  or 
oilskin  coat,  hat  and  gloves.  It  is  also  a  good  plan  to  rub  vaseline  on 
the  hands  and  face  to  prevent  the  spray  from  irritating  the  flesh. 
Make  it  a  point  to  have  a  sufficient  length  of  hose,  twenty  feet  to  each 
lead,  should  be  the  minimum  length  for  orchard  work.  This  will  en- 
able the  spraymen  to  go  all  around  the  ordinary  tree  without  moving 
the  sprayer.  Extension  rods  are  necessary,  as  well  as  a  tower  on  the 
wagon  when  spraying  large  trees.  What  has  been  stated  in  regard  to 
pumps,  may  also  be  said  of  the  different  nozzles  on  the  market.  Some 
prefer  the  fan-shaped,  others  a  conical  spray.  However,  it  is  believed 
that  the  Friend  type  of  nozzle  is  best.  In  conclusion  select  the  appara- 
tus best  suited  to  your  needs,  and  conduct  the  work  in  a  thorough 
manner. 

The  following  are  manufacturers  and  dealers  in  pumps  and 
supplies: 

Griffith  &  Turner  Co.,  Baltimore,  Maryland. 

Goulds  Manufacturing  Company,  Seneca  Falls,  N.  Y. 

The  Deming  Company,  Salem,  Ohio. 

Morrill  &  Morley,  Benton  Harbor,  Michigan. 

Field  Force  Pump  Company,  Elmira,  N.  Y. 

Myers  Pump  Co.,  Ashland.  Ohio. 

George  H.  Stahl,  Quincy,  Illinois. 

Spray  Motor  Company,  Buffalo,  N.  Y. 

F.  W.  Bolgiano  &  Co.,  No.  935  M  St.,  N.  W.,  Washington,  D.  C. 
FUMIGATION  EXPERIMENTS. 

Fumigation  of  nursery  trees  is  as  yet  accepted  as  the  most  satis- 
factory treatment  for  stock  which  is  likely  to  be  infested  with  San 
Jose  Scale.  It  cannot  be  considered  as  sure  death  to  all  scale  insects 
present  for  obvious  reasons,  but  it  is  the  best  preventative  against  the 
distribution  of  the  scale  by  nursery  stock.  It  is  also  a  good  practice  for 
nurserymen  to  fumigate  all  buds  or  other  propagating  stock  that  is  em- 
ployed. This  practice,  however,  is  not  so  generally  adhered  to  as  is  the 
fumigation  of  salable  trees,  for  the  latter  is  required  by  law  in  this 
State.  One  reason  why  some  nurserymen  neglect  to  fumigate  their 
stock  is  the  fear  of  injuring  it  with  the  gas. 
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Experiments  in  the  fumigation  of  peach  buds  were  conducted 
during  the  season  of  1908  and  recorded  in  bulletin  131  of  this  station. 
It  was  with  a  desire  to  repeat  these  tests,  as  well  to  serve  as  a  demon- 
stration, that  the  following  tests  were  conducted  during  the  past  year. 

The  test  was  conducted  in  a  large  block  of  peach  nursery  stock, 
one  row  being  selected  in  the  midst  of  the  block  so  that  conditions 
would  be  as  normal  as  possible.  The  Champion  variety  was  used  and 
buds  were  set  or  budded  by  a  regular  workman.  Also  all  buds  were 
tied  by  the  same  person.  Owing  to  inaccurate  counts,  in  some  cases, 
more  or  less  than  100  buds  were  used  with  each  strength  of  the  gas. 
Five  strengths  of  the  hydrocyanic  acid  gas,  were  used,  and  each 
strength  was  employed  for  two  time  periods.  The  gas  was  made  in  the 
regular  manner  according  to  the  1-2-4  formula  and  the  buds  were 
fumigated  in  an  air  tight  box.  Checks  of  approximately  100  buds 
untreated  were  budded  between  each  plot  of  fumigated  buds.  The 
work  was  conducted  on  August  30,  1909,  a  clear  warm  day. 

On  November  19,  1909,  notes  were  taken  on  the  condition  of  all 
the  buds  in  the  experiment,  the  buds  being  examined  by  an  expert. 
The  following  table  gives  the  strength  of  gas  used  and  time  of  fumi- 
gation, and  results  on  each  lot  of  buds : 

TABLE  II. — Results  of  Bud  Fumigation  Experiments. 


Equivalent  to 

No. 

Grams  of 

oz.  per  100 

Total 

Time 

Live 

Dead 

K.  Cn. 

cu.  ft. 

Buds. 

Period. 

Buds. 

Buds. 

I 

1.25 

I 

90 

30  Min. 

84 

6 

2 

Check. 

100 

97 

3 

3 

1.25 

I 

104 

60  Min. 

98 

6 

4 

Check. 

102 

97 

5 

5 

1.85 

92 

30  Min. 

86 

6 

6 

Check. 

no 

108 

2 

7 

1.85 

118 

60  Min. 

113 

5 

8 

Check. 

102 

97 

5 

9 

2-95 

100 

30  Min. 

100 

0 

10 

Check. 

109 

106 

3 

II 

2-95 

254 

103 

60  Min. 

102 

I 

12 

Check. 

104 

lOI 

3 

13 

3-75 

3 

93 

30  Min. 

93 

0 

14 

Check. 

97 

97 

0 

15 

3-75 

3 

97 

60  Min. 

93 

4 

16 

Check. 

96 

30  Min. 

96 

0 

17 

4.90 

4 

94 

93 

I 

18 

Check. 

lOI 

ICQ 

I 

19 

4.90 

4 

lOI 

60  Min. 

100 

I 

20 

Check. 

126 

125 

I 
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Results  similar  to  the  above  were  noted  in  the  spring,  May  23, 
1910.  It  is  thus  seen  that  even  the  extreme  of  four  times  the  regular 
strength,  of  one  ounce  of  cyanide  to  one  hundred  cubic  feet,  and 
twice  the  period  of  time  had  no  apparent  effect  upon  these  tender  buds. 
In  the  light  of  the  extended  work  in  testing  the  effect  of  HCn.  on  nur- 
sery trees  and  buds  shown  by  this  and  other  stations,  it  should  be  ex- 
pected that  no  nurseryman  would  hesitate  to  properly  fumigate  in  ac- 
cordance with  the  1-2-4  formula  all  propagating  stock  likely  to  be  in- 
fested with  the  San  Jose  Scale.  Also  that  orchardists  should  have  no 
fear  of  injury  to  dormant  nursery  stock  from  fumigation  by  the  re- 
sponsible nurseryman,^  who  will  see  that  the  fumigation  is  properly 
conducted.  The  latitude  that  these  and  other  tests  show,  reduces  the 
possibilities  of  such  injury  to  the  minimum. 

DIPPING  EXPERIMENTS. 

The  results  of  dipping  nursery  trees  in  various  solutions,  in  order 
to  determine  their  value  as  substitutes  for  fumigation  or  as  an  addi- 
tional treatment,  were  inconclusive  in  the  tests  conducted  in  1908. 
Similar  work  by  other  stations  did  not  clear  the  subject.  As  inquiries 
concerning  this  treatment  were  constantly  being  received,  another 
series  of  tests  was  begun  on  November  26  and  27,  1909,  and  continued 
on  March  28  and  29,  1910. 

In  taking  notes  and  summing  up  the  results  of  these  experiments 
two  phases  were  considered :  The  effectiveness  of  the  solutions  in 
killing  scale,  and  their  effect  on  the  growth  of  the  tree. 

One  hundred  and  eighty  apple  trees  and  the  same  number  of 
peach  trees  were  used  in  the  fall  and  a  like  number  in  the  spring.  Only 
the  apple  trees  were  infested  with  San  Jose  Scale. 

Seven  insecticides  were  used :  Home  made  lime-sulfur  at  two  tem- 
peratures, approximately  60°  and  120°  F.  Orchard  Brand  Lime-Sul- 
fur, kerosene,  twenty  per  cent,  kerosene  emulsion.  Soluble  Oil,  one  to 
fifteen,  Scalecide,  one  to  fifteen,  and  whale  oil  soap,  two  pounds  to  one 
gallon  of  water.  For  checks  ten  apple  and  ten  peach  trees  treated  with 
hydrocyanic  acid  gas  (1-2-4  formula)  for  one  hour  in  the  fall  tests  and 
one-half  hour  in  the  spring  tests,  and  ten  untreated  apple  and  ten  un- 
treated peach  trees  were  used  both  in  the  fall  and  spring.  Owing  to 
the  cold  weather  in  the  fall,  it  was  impossible  to  keep  the  temperatures 
of  the  solutions  constant,  and  instead  of  120°  F.,  the  temperature  was 
113°  F.,  and  instead  of  60°  F.,  the  dipping  was  begun  at  95°  F.,  with 
the  record  at  the  final  immersion  of  the  lot  60°  F.  In  the  spring  the- 
temperatures  were  118°  F.,  and  69°  F.,  these  remaining  fairly 
constant. 

Two  time  periods  were  observed :  The  first,  given  as  "immer- 
sion" in  the  tables,  consisted  of  dipping  and  removing  the  trees  as 
rapidly  as  possible,  in  the  second  case,  the  trees  remained  submerged 
for  three  minutes. 

All  the  trees  were  protected  from  rapid  drying  and  were  planted 
either  on  the  same  day  they  were  dipped  or  the  following  day;  those 
left  for  the  second  day's  planting  were  healed  in  over  night. 
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The  details  of  the  tests  are  shown  in  Tables  III   to  VI. 

TABLE  III. 
Trees  Dipped,  Tops  Only— Fall  1909. 


Remedy. 

Time  Period 

No .  Trees 

Vegetative 
state.  May  4, 

X«/  LU. 

Vegetative 
State.  May 
ifi  17  'in 

lu,  J.I,  Xu. 

Scale, 
June  27, 

98 

Home  made 
,  lime  sul- 
phur at  120° 
F. 

Immersion. 

5  apple. 

2  showed  leaves 
I  growing  buds 
1  showed  noth- 
ing. 

1  broken. 

All  growing. 

No  scale. 

5  peach. 

3  showed  leaves 
1  showed  noth- 
ing. 

1  growing  buds 

All  growing. 

Three  Min. 

3  showed  leaves 
5  apple.     2  showed  buds.  ; 

ITops  killed.  ' 

Just  as  on  May 
4.  1 

^Jo  scale. 

4  showed  leaves 
1  showed  noth- 
5  peach.  ing. 

Tops  killed.  ! 

1 

All  growing. 

Home  made 
lime  sul- 
phur at  60° 
F. 

5  apple. 

Immersion. 

1  growing  buds 
I  dormant  buds 
i  nothing.  | 

3  showed  buds. 

L,livescale 
4,  no  scale 

5  peach. 

1  showed  leaves 

2  dormant  buds 
2  growing  buds 

AH  growing. 

! 

khree  Min. 

5  apple. 

1  showed  leaves 

2  growing  buds. 
1  dormant  buds 
1  nothing. 

All  growing. 

.  dead 

scale. 
4,  no  scale 

;  4  showed  leaves  All  growing. 
5  peach,    i  1  showed  buds. 

Orchard 
Brand  Lime 
Sulphur  1-9 

Immersion. 

5  apple. 
5  peach. 

4  showed  leaves  AH  growing. 
1  showed  buds. 

No  Scale. 

Sshowed'leaves  All  growing. 

Three  Min. 

|5  showed  leaves 
5  apple.     iTip  of  twigs 
1  killed. 

All  growing. 

No  scale. 

5  peach. 

3  showed  leaves 
1  showed  bads. 
1  showed  noth- 
1  ing 

1 

'  \11  growing. 

Kerosene. 

Immersion. 

5  apple. 

5  showed  leaves  All  growing 
at  bas3            from  base. 

No  scale. 
1  tree  dead 

5  peach. 

3  showed  leaves 
at  base. 
2  showed  noth- 
1  ing. 

All  growing 
from  base. 

Three  Min. 

4  showed  leaves! 
5  apple.       at  base.          AH  growing 
I  dormant  buds]  from  base. 

No  scale. 
1  tree  dead 
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TABLE  III.— Continued. 
Trees  Dipped,  Tops  Only^Fall  1909. 


Remedy. 

Time  period 

^0.  Trees. 

Vegetative 
State,  May  4, 
1910. 

Vegetative 
State,  May  16, 
17,  '10. 

Scale, 
June  27, 
28. 

Kerosene 

Three  Min. 

2  showed  leaves 
5  peach.      at  base. 

3  showed  noth- 
1  ing. 

All  growing 
from  base. 

Kerosene 
emulsion. 

Immersion. 

5  apple. 

3  showed  leaves 
2  showed  buds. 

All  growing, 
from  base. 

No  scale. 
1  tree  dead 
All  bark 
injured. 

5  peach. 

2  showed  leaves 

3  showed  noth- 
ing. 

All  growing. 
i  in  bud. 

inree  Mm. 

5  apple. 

4  showed  leaves  5  in  leaf. 
I  dormant  buds 

I 

No  scale. 
1  tree  dead 
All  bark 
injured. 

5  peach 

5  showed  no 
signs  of  growth 

4  in  leaf. 
1  in  bud. 

Orchard 
brand  solu- 
ble oil. 

Immersion. 

5  apple. 

3  showed  leaves 
1  dormant  buds 
1  buds. 

All  growing. 

No  scale. 

|1  showed  leaves 
5  peach.     1  dormant  buds 
3  showed  noth- 
1  ing. 

All  growing  in 
leaf  or  bud. 

Three  Min. 

5  apple. 

2  showed  leaves]  All  but  one 
2  growing  buds!  growing  from 
1  showed  noth-  base, 
ing.  1 

No  scale. 

1                 is  peach. 

|5  showed  no 
growth. 

All  in  leaf  or 
bud. 

Scalecide. 

Immersion. 

5  apple. 

5  showed  leaves 

AH  growing. 

3,  dead 
scale. 
2,  no  scale 
Bark  in- 
jured. 

1 1  showed  leaves 
5  peach.     l4  growing  buds 

All  growing.  ! 

Three  Min. 

5  apple. 

4  showed  leaves 
1  growing  buds 

AH  showing 
growing  buds. 

3,  dead 
scale. 
2,  no  scale 
Bark  in- 
jury. 

5  peach. 

2  growing  buds 
2  dormant  buds 
1  nothing. 

1  I 
|A11  growing,  j 

Whale  1 
oi!  soap.  Ilmmersion. 

5  apple. 

5  showed  leavesj All  growing. 

l,live  scale 
4,  no  scale 
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TABLE  III  — Continued. 
Trees  Dipped,  Tops  Only— Fall  1909. 


Remedy. 

Time  Period 

No.  Trees. 

Vegetative 
State,  May  4, 
1910. 

Vegetative 
State  May  16, 
17,  '10. 

Scale, 
June  27, 
28. 

Whale  oil 
soap. 

Immersion. 

5  peach. 

2  showed  leaves 
1  dormant  buds  All  growing. 
I  showed  noth-i 
ing.  1 

Three  Min. 

5  apple. 

Sshowedleavesk  growing. 

l.live  scale 
4,  no  scale 

5  peach. 

2  showed  leaves 

3  growing  buds 

t  growing. 

Hydro- 
cyanic acid 
gas,  1-2-4. 
Half  hour. 

10  apple. 

All  growing. 

7  growing. 

l.live  scale 
1,  dead 
scale. 
8,  no  scale 

10  peach. 

All  growing. 

10  growing. 

Checks 
untreated. 

10  apple. 

All  growing. 

5  growing  vig- 
orously. 
All  grew  later. 

4, live  scale 
2,  dead 
scale. 
4,  no  scale 

10  peach. 

2  in  leaf. 

8  dormant  buds 

■All  growing. 
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TABLE  IV. 
Trees  Dipped,  Tops  and  Roots— Fall  1909. 


1 

Remedy. 

Time  Period 

No.  Trees 

■ 

Vegetative 
State  of  trees. 
May,  4,  1910. 

Vegetative 
State  of  trees, 
May  16,  17,  '10 

Scale, 
June  27, 
28,  1910. 

Home  made 
lime  sulfur 
120°  F. 

Immersion. 

5  apple. 

3  in  leaf. 

2  growing  buds 

All  in  leaf. 

3,  no  scale 
1,  scale 
dead. 

5  peach. 

2  in  leaf. 

2  growing  buds 

1  nothing. 

1  growing  buds 
4  showed  noth- 
ing. 

Three  Min. 

5  apple. 

2  in  leaf. 

2  dormant  buds 

1  nothing. 

2  in  leaf. 

3  dormant  buds 

3,  no  scale. 
1,  dead 

scale. 
1,  dead 

tree. 

5  peach 

2  in  leaf,  1 
growing  and  2 
dormant  buds. 

5  showed 
nothing. 

Home  made 
lime  sulfur 
60°  F. 

Immersion. 

5  apple. 

2  growing  and 

1  dormant  buds 

2  nothing. 

4  showed  leaves 
1  showed  buds. 

L.live  scale 
4,  no  scale 

5  peach. 

1  in  leaf. 
4  in  buds 

5  showed 
nothing. 

Three  Min. 

• 

5  apple. 

6  in  leaf. 

5  in  leaf. 

1,  dead 
scale. 
4,  no  scale 

i2  in  leaf. 
5  peach.     2  in  buds. 

;  I  dormant  bud. 

2  in  leaf. 

3  showed  noth- 
ing. 

Orchard 
Brand  Lime 
Sulfur 

Immersion. 

5  apple. 

4  in  leaf. 
1  growing  buds 
at  base. 

5  in  leaf. 

5,  no  scale 

5  peach.     14  in  leaf. 

|l  growing  buds 

4  in  leaf. 
1  bud. 

Three  Min. 

5  apple.     '  5in  lea  . 

I 

5  in  leaf. 

3,  no  scale 
2.  dead 
scale. 

5  peach.    15  in  leaf. 

5  in  leaf.  ( 

Kerosene. 

Immersion. 

5  apple. 

4  in  leaf  at 
base. 
I  buds. 

4  in  leaf. 
1  dead. 

All  trees 
dead. 

5  peach. 

5  showed  no 
signs  of  life. 

5  showed  no 
signs  of  life. 

Three  Min. 

5  apple. 

1 

1  in  leaf.          3  showed  leaves 

2  leaves  at       2  nothing, 
base. 

2  nothing. 

4  trees 
dead. 
1  bark 

injured. 
No  Scale. 

5  peach. 

5  showed  no     15  showed  no 
signs  of  life.      signs  of  Hfe. 
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TABLE  IV.— Continued. 
Trees  Dipped,  Tops  and  Roots— Fall  1909. 


Remedy. 

Time  Period 

No  Trees. 

Vegetative 
State  of  trees, ' 
May  4,  1910.  j 

Vegetative 
State  of  trees. 
May,  16,  27.  '10 

Scale, 
June  27, 
28,  '10. 

Kerosene 
emulsion. 

Immersion. 

5  apple. 

1  in  leaf. 

Heaves  at  base 
3  dormant  buds 

2  in  leaf. 

3  dormant  buds 

4  trees 

dead. 
1  bark 

injured. 
No  scale. 

5  peach. 

5  showed  no      5  showed  no 
sign  of  life.      sign  of  Hfe. 

! 

Three  Min. 

5  apple. 

5  dormant  budsj 
1 

1  in  leaf. 

4  dormant  buds 

4  trees 
dead. 

1  bark  in- 
jured. 

No  scale. 

5  peach. 

5  showed  no      j  5  showed  no 
signs  of  life    |  sign  of  life. 

Orchard 
Brand 
Soluble  Oil. 
1-15. 

Immersion. 

5  apple. 

4  showed  | 
leaves.            4  in  leaf. 

1  showed 
1  dormant  budsl  nothing. 

4,  no  scale 
1  tree  dead 

5  peach. 

2  showed  leaves  4  in  leaf. 

3  growing  buds  1  in  bud. 

Three  Min. 

;4  showed  buds. ! 
5  apple.      1  showed  leaves  5  in  leaf. 

5.  no  scale 

3  showed  leaves|3  in  leaf. 
2  showed  noth-  2  showed  noth- 
5  peach.      ing.                |  ing. 

Scalecide. 
1-15. 

1                |4  showed  grow- 
ing buds. 

5  apple.      1  showed  dor- 
mant buds. 

Immersion. 

I  in  leaf. 
3  in  bud. 
1  nothing. 

5,  no  scale 
All  have 
bark  in- 
jured. 

5  peach. 

1  showed  leaves 
1  growing  and 
3  dormant  buds 

n  leaf. 

1  nothing. 

2  in  bud. 

Three  Min. 

5  apple. 

5  in  leaf. 

5  in  leaf. 

3,  no  scale 
2,  dead 
scale. 

12  showed  buds. 
5  peach.     3  showed  noth- 
1  ing. 

1  in  leaf. 

2  nothing. 
12  in  bud. 

Whale  oil 
soap. 

i5  apple. 

5  showed  leaf. 

5  in  leaf. 

5,  no  scale 

Immersion. 

5  peach. 

5  showed  leaves 

5  in  leaf. 

Three  Min. 

5  apple.     '  5  showed  1  eaves 

5  in  leaf. 

4,  no  scale 
l,live  scale 

5  peach. 

4  showed  leaves  4  in  leaf. 
1  dormant  buds  1  in  bud. 

1 
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TABLE  IV.— Continued. 
Trees  Dipped,  Tops  and  Roots— Fall  1909. 


Remedy. 

Time  Period 

No  trees. 

Vegetative. 
State  of  trees, 
iviay  4,  i^iu. 

Vegetative. 
State  of  trees, 
iviay ID,  LI,  1  u 

Scale, 
June  27, 

Hydro- 
cyanic acid 
gas,  1-2-4. 
1  hour. 

1  hour. 

10  apple. 

All  growing. 

7  growing. 

l,live  scale 
1,  dead 
scale. 
8,  n,o  scale 

10  peach. 

All  growing. 

10  growing. 

Checks 
Untreated. 

10  apple. 

All  growing. 

5  growing 
vigorously . 
All  grew  later. 

4,Iive  scale 
2,  dead 
scale. 
4,  no  scale 

10  peach. 

2  in  leaf. 

8  dormant  buds 

All  growing. 
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RESULTS  OF  THE  FALL  TESTS. 

Lime  -sulfur  at  120°  F. 

Trees  dipped,  tops  only,  in  this  solution  came  out  and  continued 
to  grow  well.  No  dififerences  were  apparent  between  the  two  time 
periods.   All  scale  killed. 

Trees  dipped,  tops  and  roots,  showed  damage  when  allowed  to  re- 
main three  minutes.    Otherwise  no  injury.    No  live  scale  found. 

Lime-sulfur  at  60°  F. 

Trees  dipped,  tops  only,  in  this  solution  grew  well.  Live  scale 
was  found  on  one  tree. 

Trees  dipped,  tops  and  roots,  showed  no  advantage  of  the  immer- 
sion over  the  three  minute  period  with  the  apple  trees,  but  a  slight 
advantage  with  the  peach  trees.  This  was  offset  by  the  discovery  of 
one  live  scale  on  the  apple  trees  immersed  only. 

Orchard  Brand  Lime-Sulfur. 

All  trees  started  well  and  continued  to  grow  vigorously,  and  no 
live  scales  were  found. 

Kerosene. 

Those  dipped,  tops  only,  started  out  from  the  base  but  many  died 
later.   Those  completely  dipped  died.   All  scale  killed. 

Kerosene  emulsion. 

Those  trees  dipped,  tops  only,  grew  very  well  but  eighteen  of  the 
twenty  totally  submerged  were  killed.    No  live  scale. 

Orchard  Brand  Soluble  Oil. 

Of  these  trees  dipped,  tops  only,  five  were  killed  to  the  base  but 
grew  out,  while  three  of  the  trees  totally  submerged  died.  No  scale 
present. 

Scalecide. 

,  Effect  on  scale  was  excellent  and  growth  good  in  mo6t  cases,  ex- 
cept that  the  bark  of  almost  all  was  badly  blistered. 

Whale  Oil  Soap. 

The  growth  of  the  majority  of  the  trees  was  satisfactory,  the  foli- 
age being  more  vigorous  than  on  any  trees  treated  or  untreated,  but 
three  trees  with  live  scale  were  found. 

Hydrocyanic  acid  gas. 

All  trees  grew  well,  but  one  live  scale  was  found  among  the  ten 
trees. 
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Checks  untreated. 
All  grew  well  but  showed  four  with  live  scale. 


TABLE  V. 
Trees  Dipped,  Tops  Only— Spring  1910. 


Remedy 

Time  Period 

No.  Trees. 

Vegetative 
State,  May  4, 
1910. 

Vegetative 
State,  May  16, 
17,  '10. 

Scale, 
June  16, 
17,  1910. 

Home  made 
1  i  TYi  e 

1  1  All  oui 

phur  120°  F 

Immersion. 

5  apple. 

4  with  leaves. 
1  with  buds. 

5  in  leaf. 

4,  no  scale. 
3,  dead 
scale. 

5  peach. 

5  in  bud. 

5  in  leaf. 

Three  Min. 

5  apple. 

2  in  bud. 

3  in  leaf. 

2  in  bud. 

3  in  leaf. 

2,  no  scale. 

3,  dead 
scale. 

5  peach. 

4  in  bud. 
1  nothing. 

5  in  leaf. 

Immersion. 

5  apple. 

4  in  leaf. 
1  in  bud. 

5  in  ieaf . 

2,  no  scale 

3,  dead 
scale. 

Home  made 
lime  sul- 

5 peach. 

No  peach  far 
enough  ad- 
vanced to  take 
notes. 

3  in  bud. 
2  nothing. 

phur  60°  F. 

5  apple. 

4  in  leaf. 
1  in  bud. 

5  in  leaf. 

5,  with  no 
scale. 

Three  Min. 

5  peach. 

5  in  leaf. 

Immersion. 

5  apple. 

5  in  leaf. 

5  in  leaf. 

3,  with  no 

scale. 
2,  with 

dead  scale 

Orchard 
Brand  Lime 
Sulphur  1-9 

5  peach. 

4  in  leaf. 
1  in  bud. 

Three  Min. 

5  apple. 

4  in  leaf . 
1  in'bud. 

5  in  leaf. 

2,  with  no 
scale. 

3,  with 
dead  scale 

5  peach. 

3  in  leaf. 
2  in  bud. 

Kerosene. 

Immersion. 

5  apple. 

3  in  bud. 

2  buds  at  base. 

5  in  leaf. 

5,  no  scale 
2,  top  in- 
jured. 
1,  bark  in- 
jured. 

5  peach. 

4  in  leaves  at 
base. 
1  in  bud. 

Three  Min. 

5  apple. 

1  in  bud. 
4  nothing. 

5  in  leaves  at 
base. 

4,  no  scale 
1,  with 

dead  scale 
3,  tops 

killed. 
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TABLE  v.— Continued. 
Trees  Dipped,  Tops  Only,  Spring  1910. 


Remedy. 

Time  Period 

No.  Trees. 

Vegetative 
State,  May  4, 
1910. 

Vegetative 
State,  May  16, 
17,  '10. 

Scale, 
June  28, 
29,  1910. 

Kerosene. 

5  peach. 

4  in  leaf  at  base 
1  in  buds  at 
base. 

Kerosene 
emulsion. 

Immersion. 

5  apple. 

5  with  dormant 
buds. 

2  in  leaf. 

3  m  buds. 

2  with  no 
scale. 

3  with 
dead  scale 

5  peach. 

5  with  leaves  at 
base. 

Three  Min. 

5  apple. 

4  in  bud. 
1  nothing. 

5  with  leaves. 

4  with  no 
scale. 
1  wi  th 
dead  scale. 

5  peach. 

5  with  leaves. 

Orchard 
Brand 
Soluble 
Oil.  1-15. 

Immersion. 

5  apple. 

5  in  bud. 

4  in  leaf. 
1  in  bud. 

5  with  no 
scale. 

5  peach. 

4  in  leaf. 
1  in  bud. 

Three  Min. 

5  apple. 

3  in  growing 
buds.   2  in 
dormant  buds. 

3  in  leaf. 
2  in  bud. 

5  with  no 
scale. 

5  peach. 

1  leaves  at 
base. 

3  buds  at  base. 
1  nothing. 

Scalecide. 

Immersion. 

5  apple. 

4  in  leaf. 
1  in  bud. 

5  in  leaf. 

4  with  no 
scale. 

5  with 

5  peach. 

5  in  leaf. 

Three  Min. 

5  apple. 

2  in  leaf. 

3  in  bud. 

5  in  leaf. 

4  with  no 
scale. 
1  with 

5  peach. 

1  in  leaf. 
4  in  bud. 

Whale  Oil 
Soap. 

Immersion. 

5  apple. 

1  in  leaf. 
4  in  bud. 

5  in  leaf. 

5  with  no 
scale. 

5  peach. 

1  in  leaf. 
1  in  bud. 
3  nothing. 

Three  Min. 

5  apple. 

4  in  bud. 
1  nothing. 

4  in  leaf. 
1  nothing. 

4  with  no 

scale. 
1  tree 

dead. 

5  peach. 

3  in  leaf. 
1  in  bud. 
1  nothing. 
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TABLE  V— Continued. 


Trees  Dipped,  Tops  Only,  Spring,  1910. 


Remedy. 

Time  Period 

No.  Trees. 

Vegetative 
oLaie,  jxiay  4, 
1910. 

Vegetative 
otate,  iviay  lo, 
17, 1910. 

Scale, 
J  une 
29,  1910. 

Hydrocyan- 
ic acid  gas. 

1  hour. 

10  apple. 

9  in  leaf. 
1  in  bud. 

All  growing. 

I  tree  with 
live  scale. 
9  trees 
with  no 
scale. 

lO  peach. 

All  growing. 

Checks 
Untreated. 

10  apple. 

8  in  leaf. 

2  in  bud. 

10  in  leaf. 

4  with  live 

scale. 
4  with  no 

scale. 
2  with 

dead 

scale. 

10  peach,  i 

All  growing. 
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TABLE  VI. 


Trees  Dipped,  Tops  and  Roots,  Spring,  1910. 


Remedy. 

Time  Period 

No.  Trees. 

Vegetative 
State  of  Trees 
May  4,  1910. 

Vegetative 
State  of  Trees 
May  16,17, '10. 

Scale, 
June  28, 
29,  1910. 

Home  made 
lime- 
sulfur  120  o 
F. 

Immersion. 

5  apple. 

4  with  leaves. 
1  with  buds. 

5  showed 
leaves. 

4,  no  scale 
1,  dead 
scale. 

5  peach. 

Mo  peach  far 
enough  ad- 
vanced to  take 
notes. 

1  showed  buds. 
4  nothing. 

Three  Min. 

5  apple. 

2  growing  buds 

3  dormant  buds 

2  showed 
leaves. 

3  dormant  buds 

1,  no  scale 
4,  dead 
scale. 

5  peach. 

No  signs  of 
buds  pushing 
out. 

Home  made 
lime- 
sulfur  60° 
F. 

Immersion. 

5  apple. 

1  in  leaf. 
4  in  bud. 

4  in  leaf. 
1  in  bud. 

I,  live 

scale. 
3.  no  scale 
1,  dead 

scale. 

5  peach. 

No  signs  of 
buds  pushing 
out. 

Three  Min.  ~ 

5  apple. 

3  in  leaf. 
2  in  bud. 

5  in  leaf. 

5,  no  scale 

5  peach. 

3  in  leaf. 
2  showed 
nothing. 

Orchard 
Brand 
Lime- 
Sulfur  1-9. 

Immersion. 

5  apple. 

5  in  leaf. 

5  in  leaf. 

4,  no  scale 
1,  dead 

SC£L16 

5  peach. 

3  in  leaf. 

9  \n  hii/l 

£i  111  ILfUU. 

Three  Min. 

5  apple. 

4  in  leaf. 
1  in  bud. 

5  in  leaf. 

5.  no  scale 

5  peach. 

No  signs  of 
bud  pushing 
out. 

Kerosene. 

Immersion. 

5  apple. 

2  dormant 
buds. 

Nothing 
showing. 

irees  all 
dead. 

5  peach. 

3  nothing. 

Nothing 
showing. 

Three  Min. 

5  apple. 

1  showed  buds. 
4  nothing. 

1  in  leaf. 
1  in  bud. 
3  nothing. 

4  trees 

dead. 
No  scale 

on  others 

5  peach. 

2  in  bud. 

3  nothing. 
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TABLE  VI -Continued. 


Trees  Dipped.  Tops  and  Roots,  Spring,  1910. 


Remedy. 

Time  Period 

No.  Trees. 

Vegetative 
State  of  Trees, 
May  4,  1910. 

Vegetative  j 
State  of  Trees,; 
May  16, 17,  '10. 

Scale, 
June  28, 
29,  1910. 

Kerosene 
emulsion. 

1 

[mmersion. 

5  apple. 

5  showed  buds . 

3  in  leaf. 
2  in  bud. 

3  trees 
dead. 

2,  no  scale 

5  peach. 

1  with  leaves 
at  base. 

2  with  buds  at 
base. 

2  with  nothing. 

Three  Min. 

5  apple. 

4  showed  buds. 
1  nothing. 

1  with  leaves. 
3  with  buds. 
1  nothing . 

3  trees 
dead. 

2,  no  scale 

5  peach. 

4  with  leaves. 
I  with  nothing. 

Orchard 
Brand 
Soluble 
Oil. 

Immersion. 

5  apple. 

3  in  leaf. 
5  showed  grow- 1  in  bud. 
ing  buds.         1  nothing. 

4,  dead 
scale. 
1,  no  scale 

5  peach. 

4  in  leaf. 
1  in  bud. 

Three  Min. 

5  apple. 

2  showed  dor- 
mant buds. 

3  growing 
buds. 

1  in  leaf. 

2  in  bud. 

2  nothing. 

5,  no  scale 

5  peach. 

3  in  leaf. 
2  in  bud. 

Scalecide. 

Immersion. 

1  showed 

leaves.           2  in  bud. 
4  showed         3  nothing, 
buds.  i 

4,  no  scale 
1  dead 
scale. 

5  peach. 

5  in  leaf. 

Three  Min, 

5  apple. 

2  in  leaf. 
5  showed          2  in  bud. 
growing  buds.  1  nothing. 

5,  no  scale 



5  peach. 

14  in  leaf. 
'  I  in  budi 

Whale  Oil 
Soap. 

Immersion. 

5  apple. 

4  showed          2  in  leaf. 

growing  buds.  I  in  bud. 
1  showed          2  nothing. 

dormant  buds. 

2,  live 

scale. 
2,  no  scale 
1,  dead 

scale. 

4  in  leaf. 
1  in  bud. 

Three  Min. 

5  apple. 

1  showed 

leaves             2  in  leaf. 
3  growing        2  in  bud. 

buds.             il  nothing. 
1  nothing.  | 

3,  no  scale 
1,  dead 

scale. 
1  dead 

tree. 

5  peach. 

4  in  leaf. 
1  nothing. 
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TABLE  VI— Continued. 
Trees  Dipped,  Tops  and  Roots,  Spring,  1910. 


Remedy. 

Time  Period 

No.  Trees. 

- 

Vegetative 
State  of  Trees, 
May  4,  1910. 

- 

Vegetative 

State  of  Trees, 
May  16,  17,  '10. 

Scale, 
June  28, 
29.  1910. 

Hydrocyan- 
ic acid  gas. 

1  Hour. 

10  apple. 

9  showed 
leaves. 
1  buds. 

All  growing. 

1,  live 
scale. 
9,  no  scale 

10  peach. 

All  growing. 

Checks 
Untreated. 



10  apple. 

8  showed 
leaves. 
2  buds. 

All  growing. 

4,  live 

scale. 
4.  no  scale 
2,  dead 

scale. 

10  peach. 

All  growing. 

RESULTS  OF  THE  SPRING  TESTS. 

Home  made  lime-sulfur  Ii8°  F. 

Growth  of  trees  somewhat  retarded,  but  all  grew  well  after  June 
I.    No  live  scale. 

Home  made  lime-sulfur  69°  F. 

Growth  somewhat  retarded  but  all  grew  well  after  June  i.  One 
tree  with  live  scale,  among  those  dipped  tops  and  roots. 

Orchard  Brand  Lime-Sulfur. 

Peach  trees  whose  tops  and  roots  were  dipped  for  three  minutes 
showed  some  retardation,  but  otherwise  all  did  well.  No  live  scale 
could  be  discovered. 

Kerosene. 

The  injurious  effects  of  the  dip  were  severe  in  all  cases. 

Kerosene  emulsion. 

The  injurious  effects  from  this  solution  were  marked. 

Orchard  Brand  Soluble  Oil. 

The  growth  in  this  case  was  slow  but  all  finally  grew  well.  All 
scale  dead. 

Scalecide. 

Growth  was  satisfactory  and  no  live  scale  could  be  discovered. 
Whale  oil  soap. 

Two  trees  were  killed,  one  tops  only  dipped,  and  one  tops  and 
roots  dipped.  Two  trees  with  live  scale  were  found  among  those  en- 
tirely submerged. 
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Hydrocyanic  acid  gas. 
Growth  good,  but  one  tree  with  live  scale  was  found. 

Checks  untreated. 
Growth  good.    Four  trees  with  live  scale. 
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SUMMARY  OF  RESULTS. 

1.  Instantaneous  immersion  at  normal  temperature,  is  the  only 
practical  method  that  can  be  employed. 

2.  Spring  dipping  seems  to  be  inadvisable,  because  the  growth  is 
retarded  to  a  marked  extent. 

3.  Fall  dipping  with  lime-sulfur  mixtures  gives  promise  of  be- 
coming very  useful,  as  a  supplementary  treatment  for  nursery  stock. 

4.  AH  oils  killed  or  injured  the  tops  of  so  many  of  the  trees,  that 
they  proved  useless  as  dips. 

5.  Hydrocyanic  acid  gas  produced  no  undesirable  effects  on  the 
growth  of  the  trees.  While  it  cannot  be  considered  as  a  perfect  remedy 
for  ridding  trees  of  scale  yet  it  is  the  best  preventative  that  may  be 
employed.   At  the  same  time  its  power  to  kill  all  scale  is  not  constant. 

6.  It  appears  that  whale  oil  soap  as  a  fall  dip  is  promising,  but 
more  extensive  tests  with  various  types  and  strengths  must  be  made 
before  definite  conclusion  can  be  reached. 

7.  In  February  and  March,  1910,  the  writer  witnessed  some  dip- 
ping operations  that  are  of  interest  in  connection  with  these  experi- 
ments. At  one  of  the  nurseries  in  this  State  over  one  million  apple 
seedlings  were  dipped,  tops  and  roots,  in  a  commercial  brand  of  lime- 
sulfur  at  the  rate  of  one  part  to  nine  of  water,  and  nearly  the  same 
number  of  pear  seedlings  were  dipped,  tops  only.  In  August  these 
blocks  were  visited  and  an  excellent  stand  had  been  secured. 

8.  As  an  additional  result,  not  anticipated,  it  was  found  that  no 
Wooly  Aphis  appeared  on  the  dipped  trees  until  after  the  pest  had  es- 
tablished itself  in  the  tops  of  those  trees  which  had  not  been  dipped. 
Later  the  insect  was  seen  floating  on  the  wind  and  settling  on  the 
dipped  trees. 

9.  The  results  herein  recorded  have  justified  further  tests  of  lime- 
sulfur  and  whale  oil  soap,  and  experiments  with  these  will  be  con- 
ducted in  the  fall  of  1910. 

THE  OSAGE  HEDGE. 

While  great  progress  is  being  made  in  this  State  in  the  elimina- 
tion of  the  osage  hedges,  especially  in  the  great  fruit  districts,  there 
yet  remains  miles  of  this  troublesome  hedge  scattered  throughout  the 
State.  This  hedge  is  especially  abundant  and  troublesome  in  the 
Northern  counties. 

It  was  pointed  out  in  bulletin  140  of  this  station  that  this  hedge' 
plant  is  a  nuisance  on  any  farm,  the  principal  argument  for  the  sup- 
port of  this  conclusion  being,  that  the  hedge  will  seldom  serve  as  a 
proper  or  satisfactory  barrier  for  domestic  animals.  It  is  an  expen- 
sive fence  if  properly  kept,  since  trimming  is  a  costly  as  well  as  very 
disagreeable  operation. 

The  osage  hedge  plant  is  a  very  vigorous  grower,  its  roots  pene- 
trating the  ground  on  each  side  of  the  hedge  for  at  least  ten  feet  and 
in  many  cases  greater  distances.    It  thus  robs  the  soil  of  fertility  and 
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moisture  that  should  be  accessible  to  crops  planted  in  the  field.  Lastly, 
the  hedge  furnishes  abundant  food  for  the  San  Jose  Scale,  and  serves 
as  a  harbor  for  many  other  insects  pests.  It  is  rare  to  find  an  osage 
hedge  of  any  extent  in  the  State  that  is  not  infested  with  San  Jose 
Scale.  It  thus  serves  as  a  distributing  point  for  the  scale  by  means  of 
birds,  etc.,  to  fruit  trees  in  the  immediate  vicinity. 

Enforcement  of  the  Law. 

The  State  Horticultural  law  requires  that  all  infestations  of  San 
Jose  Scale  be  either  treated  or  destroyed.  For  the  protection  of  the 
growers  in  the  vicinity,  the  law  is  enforced,  as  far  as  funds  will  per- 
mit, against  neglectful  growers,  who  maintain  a  few  fruit  trees  which 
are  badly  infested  with  the  scale.  The  law  is  ridgidly  enforced  in  the 
inspection  of  the  nurseries  in  the  State.  Osage  Orange  Hedge,  there- 
fore, must  be  considered  in  the  same  category,  and  those  who  main- 
tain them  on  their  premises  must  comply  with  the  law  by  treating  or 
by  destroying  them. 

Considering  this  condition,  the  policy  has  been  adopted  of  allowing 
farmers  three  years  in  which  to  rid  their  property  of  this  nuisance. 
Thus  the  hedge  bordering  on  the  fields  to  be  cultivated  each  season  can 
be  destroyed.  This  method  will  not  work  a  hardship  on  the  owner  or 
tenant,  and  will  serve  gradually  to  eliminate  this  important  breeding 
ground  and  food  plant  of  the  San  Jose  Scale. 

In  cases  where  the  owner  desires  to  maintain  such  a  hedge  it  will 
be  necessary  for  him  to  have  it  annually  sprayed  for  scale.  Even  in 
cases  where  owners  adopt  the  policy  of  gradually  destroying  all 
hedges,  if  the  hedges  remaining  during  this  period  are  in  close  proxi- 
minity  to  neighbors'  orchards,  they  will  be  required  to  treat  with  an  ef- 
fective remedy  once  a  year. 

Treatment  of  Osage  Hedge. 

Where  the  hedge  is  a  standing  menace,  and  circumstances  will 
not  permit  its  being  destroyed,  it  can  be  sprayed  with  remedies  simi- 
lar to  those  employed  on  fruit  trees  to  control  the  scale.  Any  of  the 
lime-sulfur  solutions  or  miscible  oils  that  are  effective  may  be  used. 
Undoubtedly  if  a  large  amount  of  hedge  is  to  be  sprayed  the  use  of 
one  of  the  reliable  miscible  oils  is  desirable.  There  are  many  small 
branches  to  be  covered,  and  as  the  oil  has  a  greater  capacity  to  spread 
than  the  lime-sulfur  preparations,  and  there  is  no  danger  of  it  injuring 
the  plant,  the  oils  are  more  efficient.  Hedges  should  be  sprayed  while 
in  the  dormant  stage,  preferably  in  early  spring. 

Fortunately  Osage  Orange  hedges  that  have  reasonajble  attention 
are  not  difficult  to  spray.  They  are  usually  cut  back  to  three  or  four 
feet,  which  permits  the  sprayman  to  apply  the  spray,  standing  on  the 
ground.  In  spraying  a  hedge  with  a  barrel  pump  or  power  sprayer, 
it  is  economical  to  have  two  leads  of  hose,  directing  the  nozzles  against 
each  side  of  the  hedge. 


SPRAXING,  FUMIGATING,  DIPPING  B^OR  CONTROL  OF  SAN  J08B  SCALB3.  81 

PUBLIC  SPRAYERS. 

The  department  is  continuing  the  poHcy  of  operating  public 
sprayers  in  different  parts  of  the  State,  as  explained  in  a  previous  bul- 
letin from  this  station.  Invariably  when  a  public  sprayer  is  operated 
in  a  vicinity  for  one  season  it  is  continued  by  private  parties  in  that 
locality  thereafter.  It  seems  necessary  to  start  the  work  in  order  to 
demonstrate  to  those  who  operate  them  that  there  is  need  for  such  a 
business,  and  that  a  fair  remuneration  for  honest  service  is  obtainable. 

Not  only  does  the  public  sprayer  furnish  means  for  persons  living 
in  small  towns  or  suburban  districts  to  have  their  trees,  which  are  usu- 
ally prized  highly,  given  proper  treatment,  but  such  outfits  are  avail- 
able for  treatment  of  small  orchards  in  the  vicinity.  Many  private 
parties  who  have  been  started  in  this  work  by  the  efforts  of  this  de- 
partment are  now  conducting  power  outfits.  The  demand  for  work  of 
this  character  has  necessitated  the  operation  of  outfits  in  the  fall,  as 
there  is  not  sufficient  time  to  complete  their  territory  in  the  spring  be- 
fore buds  open. 

The  department  is  placing  public  sprayers  in  operation  this  fall, 
but  funds  will  only  permit  conducting  a  limited  number,  the  most  ur- 
gent requests  being  taken  first.  All  persons  thinking  that  such  work 
is  especially  needed  in  their  localities  should  communicate  with  the 
State  Entomologist,  College  Park,  Md. 

CONCLUSION. 

There  are  many  fruit  trees  in  the  State  being  injured  by  the  pest, 
due  to  ignorance  or  neglect  on  the  part  of  the  owners.  There  is  no 
excuse  for  this  condition  as  the  pest  can  be  very  successfully  con- 
trolled by  thorough  applications  of  the  remedies  given  in  this  bulletin. 
The  orchardists  have  no  fear  from  the  pest,  but  recognize  that  when 
given  half  a  chance  it  will  do  serious  injury  to  either  the  life  of  the  tree 
or  to  the  fruit,  making  the  latter  practically  unsalable  at  remunera- 
tive prices.  There  must  be  a  continuous  warfare  to  keep  its  ravages 
down  to  a  minimum. 
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THE  TERRAPIN  SCALE. 


By  T.  B.  SvMONS  and  E.  N.  Cory. 


INTRODUCTION. 

The  Terrapin  Scale  Lecaniitm  nigrofasciatum  (Pergande)  has  been 
found  in  this  state  for  several  years,  but  it  has  generally  been  looked 
upon  as  an  insignificant  pest :  that  is,  occurring  now  and  then  in  un- 
usual numbers  on  a  few  trees,  but  held  in  check  principally  through 
natural  agencies,  or  as  many  thought  by  continued  applications  of  the 
remedy  employed  against  the  San  Jose'  Scale.  Not  until  the  season 
of  1909  was  it  observed  to  be  a  serious  pest  in  several  large  peach 
orchards,  and  then  only  because  of  severe  losses  in  the  sale  of  fruit 
from  infested  trees,  all  of  which  had  been  sprayed  with  lime-sulfur 
wash  in  early  spring.  This  condition  necessitated  an  investigation 
of  the  insect  and  the  employment  of  tests  with  different  solutions  with 
the  hope  of  securing  a  satisfactory  remedy  for  its  control.  The  result 
of  the  study  of  this  scale  insect,  the  experiments,  and  its  distribution 
in  the  state,  together  with  historical  references  are  given  in  this  bul- 
letin. 

Brief  History  And  General  Distribution. 

The  Terrapin  Scale  was  first  described  by  Mr.  Theo.  Pergande  in 
Bulletin  No.  18,  n.  s.,  Div.  of  Ent.,  U.  S.  Dept.  Agri.,  1898.  Previous 
to  this  date,  the  insect  was  confounded  with  Lecanium  persicae,  an 
European  species.  Pergande  states  that  he  had  known  this  scale  since 
1872  when  it  was  discovered  upon  peach  trees  at  Hillsboro,  Missouri. 
He  further  remarks,  that  it  spread  eastwardly,  occurring  on  peach 
trees  in  orchards  of  the  middle,  southern,  and  eastern  states,  being 
most  abundant  and  most  widely  distributed  in  the  state  of  Maryland. 

From  these  observations,  Pergande  concludes  that  the  original 
home  of  the  species  points  to  the  region  south  of  New  York  and  north 
of  the  Potomac  River  and  from  this  region  it  has  been  distributed 
through  various  agencies  to  all  localities  where  it  now  occurs. 

Sanders,  in  circular  No.  88,  n.  s.,  Bureau  of  Entomology,  U.  S.. 
Dept.  Agri.,  1907,  states:    "From  every  state  east  of  the  Mississippi; 
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River  and  from  Missouri,  Arkansas,  Louisana,  Texas,  Minnesota  and 
the  Province  of  Ontario,  Canada,  the  Terrapin  Scale  has  been  report- 
ed, and  authentic  specimens  have- been  received  by  this  ofifice."  It 
is  thus  widely  distributed  in  the  East,  and  may  be  expected  to  become 
injurious  in  states  other  than  Maryland,  where  it  threatens  to  become 
a  rather'serious  pest. 

In  notes  on  the  insects  from  Missouri  for  1893,  Bulletin  No.  32, 
Div.  of  Ent.,  U.  S.  Dept.  of  Agri.,  M.  E.  Murtfeldt,  under  the  read  of 
Lecanium  persicae,  states,  that  the  insect  was  reported  in  injurious 
numbers  on  peach  and  plum  trees  from  several  places  in  that  state. 
She  studied  the  life  history  of  the  insect,  giving  dates  of  the  appear- 
ance and  measurements  of  the  different  stages.  From  limited  tests, 
she  suggests  kerosene  emulsion,  thymocresol,  and  Cannius  fruit  pro- 
tector, as  possible  remedies. 

Sanders,  in  the  circular  referred  to  gives  a  technical  description 
of  this  scale  insect,  its  food  plants,  and  recommends  kerosene  emul- 
sion as  the  best  remedy  for  the  pest. 

Several  othei"  entomologists  in  various  reports  have  mentioned 
the  insect  occurring  from  Michigan  to  Georgia,  but  in  no  case  has 
the  pest  seemed  to  have  been  sufficiently  important  to  warrant  an  ex- 
tended investigation  of  the  insect,  and  a  study  of  the  best  means  of 
control. 


Distribution  In  Maryland. 


The  earliest  record  of  the  first  appearance  of  this  scale  in  this  state, 
is  that  of  Pergande.  The  first  record  from  this  department  of  its  oc- 
currence is  that  reported  by  Johnson,  in  "Miscellaneous  Entomologi- 
cal Notes"  for  1899,  Bulletin  No.  20,  n.  s.,  U.  S.  Dept.  of  Agri. 
From  this  date  to  1907,  it  was  found  now  and  then  in  different  parts 
of  the  state.  During  the  fall  of  1906,  several  cases  were  reported, 
principally  from  Frederick  and  Washington  counties. 

In  one  or  two  of  these  orchards,  the  injury  was  severe  and  the 
department  took  up  a  study  of  the  pest,  and  conducted  experiments 
with  different  remedies  for  its  control.  The  result  of  this  work  was 
published  in  bulletin  123  of  this  Station  by  A.  B.  Gahan.  The  conclu- 
sion reached  then  was  that  either  insect  or  fungus  parasites  or  the 
constant  use  of  lime-sulfur  or  other  remedies  employed  for  the  control 
of  the  San  Jose'  Scale  would  hold  this  pest  in  check.  Therefore,  no 
further  work  was  done  at  that  time. 

During  the  past  two  years,  however,  the  Terrapin  Scale  has  spread 
greatly  in  the  state,  both  in  individual  orchards  as  well  as  in  extend- 
ing its  territory.  As  far  as  is  known,  the  most  serious  outbreaks 
occurred  in  Kent,  Washington  and  Anne  Arundel  counties.  In  Kent 
county,  at  least  twelve  to  fifteen  thousand  peach  trees  in  different 
orchards  in  the  vicinity  of  Still  Pond  are  badly  infested  with  the  pest. 
The  orchards  present  a  bad  appearance,  as  the  limbs  and  twigs  on 
the  infested  trees  show  black  and  the  ground  beneath  the  trees  appear 
as  if  soot  has  been  spread  over  it.    This  condition  exists  m  several 
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orchards  in  the  vicinity  of  Smithsburg-,  Washington  County,  and 
Bristol,  Anne  Arundel  County. 

The  records  of  this  office  show  that  this  scale  occurs  on  peach  trees 
in  the  neighborhood  of  the  following  post  offices : 

Anne  Arundel  County — Annapolis,  Arnold,  Bristol. 

Baltimore  County — Gardensville. 

Caroline  County — Goldsboro. 

Carroll — Westminster. 

Charles — Riverside,  La  Plata. 

Cecil — Port  Deposit. 

Dorchester — Linkwood,  Cambridge. 

Frederick — F"rederick,  Johnsville. 

Garrett— Grantsville. 

Harford — Fallston. 

Kent — Still  Pond,  Worton,  Chestertown. 

Prince  George — College  Park,  Glendale,  Buena  Vista. 

Talbot — Easton. 

Washington — Hagerstown,  .  Smithsburg,  Edgemont,  Mapleville, 
Cavetown,  Boonsboro. 

Wicomico — White  Haven. 

It  is  thus  seen  that  the  Terrapin  Scale  occurs  now  in  fifteen  counties 
of  the  state.  If  natural  enemies  do  not  hold  it  in  check  it  will  prob- 
ably be  second  in  importance  to  the  San  Jose'  Scale. 

Character  Of  Injury. 

The  loss  to  the  orchardist  from  this  scale  insect  is  not  so  much 
through  the  damage  to  the  tree  as  through  the  injury  to  the  fruit. 
The  honey-dew,  which  is  excreted  in  large  quantities  by  the  insects, 
often  coats  both  the  leaves  and  fruit  and  furnishes  an  excellent  host 
for  a  black  fungus  that  renders  the  fruit  practically  unsalable  at 
remunerative  prices. 

The  effect  of  the  scale  on  the  trees  has  not  been  observed  as 
serious,  yet  the  drain  on  the  trees,  caused  by  the  sucking  of  its  juices 
by  the  insect,  cannot  be  otherwise  than  detrimental.  The  reason  for 
this  is  that  this  scale  always  locates  itself  on  the  outer  limbs  and 
branches,  and  while  these  become  stunted,  and  leaves  are  dropped, 
yet  there  is  usually  sufficient  vigor  in  the  trunk  and  larger  limbs  to 
overcome  the  injury  to  the  new  growth.  The  ultimate  effect  on  the 
trees  of  a  very  bad  infestation,  remains  to  be  studied. 

Description  And  Life  History. 

The  Terrapin  Scale  is  one  of  the  soft  or  naked  scales,  the  outer 
covering  being  a  hardened  portion  of  the  derm  and  not  a  wax  secretion 
combined  with  cast  skins,  as  is  the  case  with  the  San  Jose'  Scale. 

This  scale  insect  can  be  most  easily  identified  during  its  hiber- 
nating winter  stage.  This  is  shown,  approximately  natural  size  on 
Plate  I,  Fig.  i.    The  scale  is  hemispherical  in  forrn  and  at  this  time 


86  MARYLAND  AGRICULTURAL  EXPERIMENT  STATION. 

is  about  2  mm.  in  length  and  slightly  less  in  width,  mottled  brown, 
with  radiating  streaks  of  black  toward  the  sides,  and  an  orange  red 
patch  on  the  top,  the  sides  being  more  or  less  ridged.  Sometimes 
individuals  will  be  observed  to  be  entirely  red  or  black.  Fig.  2  in 
Plate  I  shows  a  much  enlarged  specimen.  As  the  females  develop 
in  spring,  the  size  increases  and  at  full  growth  the  scale  is  about 
3  mm.  in  length  and  of  nearly  uniform  reddish  brown  color. 

The  Terrapin  Scale  thus  hibernates  as  an  immature  female,  which 
reaches  maturity  about  the  last  of  May  in  this  locality,  when  eggs 
are  deposited  under  the  scale,  the  body  of  the  mother  gradually  shrink- 
ing as  the  process  of  oviposition  goes  on.  When  egg  laying  is  finished, 
there  only  remains  the  hard  scale  covering  over  the  eggs.  There  is 
some  doubt  whether  any  of  the  young  appear  before  all  the  eggs  are 
laid  and  the  female  dies.  The  manner  of  laying  eggs  here  reported 
and  observations  on  the  occurrence  of  the  different  stages  correspond 
very  closely  with  those  of  Miss  Murtfeldt  given  under  Lecanium 
persicae  in  Bulletin  No.  42,  Div.  of  Ent.,  U.  S.  Dept.  of  Agri. 

According  to  our  observations  the  past  year,  the  first  larvae  ap- 
peared June  4th,  and  hatching  continued  for  six  weeks.  The  larvae 
immediately  crawled  to  the  leaves  and  settled  along  the  mid-rib  and 
veins,  usually  on  the  under  side.  Here,  the  larvae  become  considerably 
longer  than  broad,  are  translucent,  appearing  as  greenish  white  spots  as 
illustrated  in  Fig.  3,  Plate  i.  Development  continues  on  the  leaves, 
the  scales  remaining  here  for  about  six  or  eight  vi^eeks,  the  males 
reaching  maturity.  They  fertilize  the  females  which  then  return 
and  settle  permanently  on  the  under  side  of  the  smaller  twigs  and 
branches.  The  first  record  of  their  return  to  the  twigs  is  August 
13.  Here,  the  females  continue  to  develop  through  late  summer  and 
early  fall,  wintering  as  partially  mature  insects.  The  scale  insect 
excretes  large  quantities  of  honey  dew.  which  serves  as  a  host  for  the 
sooty  fungus  that  discolors  fruit  and  foliage. 

Food  Plants. 

So  far  as  observed  the  Terrapin  Scale  infests  peach,  _  plum 
maple  and  apple.  Peach  seems  to  be  its  favorite  food  plant  in  this 
State,  although  we  have  found  plum  trees  badly  infested.  Infested 
twigs  of  red  maple  were  sent  in  from  Frederick  County  and  the 
scales  were  observed  on  apple  twigs  taken  from  a  tree  that  stood  in 
the  midst  of  a  badly  infested  peach  orchard.  Sanders  reports  it 
occurring  on  pear,  quince,  several  species  of  Crataegus,  Carolina 
poplar,  oHve,  blue-berry  (Vaccinium  sp.),  Brumelia  and  spice  bush, 
(Benzoin  benzoin).  At  present  the  insect  can  only  be  considered  as 
a  serious  pest  of  peach  in  this  state. 

The  following  statement  regarding  the  parasites  of  this  insect  was 
written  by  Mr.  A.  B.  Gahan. 
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Natural  Enemies. 

The  Terrapin  Scale  is  attacked  by  a  number  of  natural  enemies, 
the  most  important  of  which  are  minute  parasitic  wasps  Clialcidoidca. 
The  eggs  of  these  tiny  parasites  are  deposited  in  the  body  of  the 
scale  where  they  hatch,  and  the  larvae  or  maggots  feed  upon  the 
body  tissues  of  the  scale,  finally  killing  it.  The  most  abundant  par- 
asite the  past  season  was  Coccophagns  lecanii,  Fitch,  specimens  of 
which  were  reared  from  practically  every  lot  of  Terrapin  Scale  col- 
lected, though  seldom  in  large  numbers.  Two  other  species  of 
Chalcidoidea  were  reared  in  small  numbers,  viz :  Aphycus  stomach- 
osus  Gir.,  and  Encyrtus  sp.  Two  specimens  of  Aphycus  cognatus 
Howe,  are  in  the  Department  collection,  reared  in  1898,  and  said  to  be 
from  this  host.  In  addition  to  these,  Mr.  A.  A.  Girault  has  recorded 
from  the  same  host,  in  Illinois,  Anagyrus  nublipennis  Gir.  Cocco- 
phagus  cinguliventris  Gir.,  and  Coccophagus  longifasciatus  How. 
(Psyche  XVI,  p.  75-86). 

This  scale  is  also  attacked  to  some  extent  by  Ladybird  beetles 
{Coccinellidae) ,  the  species  most  commonly  observed  being  the  twice- 
stabbed  ladybird,  Chilocorus  bivulnerus.  In  Bulletin  123  of  this  sta- 
tion a  fungus  disease  is  mentioned  as  having  been  very  effective  in 
controlling  it.  Extended  search  in  many  parts  of  the  State  since  the 
publication  of  that  bulletin  has  failed  to  again  locate  this  fungus. 

Spraying  Experiments. 

Prior  to  1906-07  no  extended  tests  are  reported  to  have  been  made 
with  a  view  of  seeking  the  best  insecticide  for  this  pest.  In  fact,  in  no 
State  had  the  presence  of  the  insect  justified  special  work.  During 
that  year  some  spraying  experiments  were  conducted  with  miscible 
oils  and  lime-sulfur  solutions.  These  results  indicated  that  both  the 
oils  and  lime-sulfur  solution  would  control  the  pest.  We  discontinued 
the  tests,  believing  that  the  practice  of  annually  spraying  with  lime- 
sulfur  would  hold  the  pest  in  check.  Since  that  time,  however,  we 
have  observed  that  the  lime-sulfur  has  very  little,  if  any,  effect  on 
this  scale  insect,  as  it  has  spread  enormously  in  orchards  that  have 
been  properly  treated,  annually,  with  lime-sulfur. 

In  view  of  this  condition,  it  was  necessary  to  investigate  methods 
of  control,  and  the  following  tests  were  conducted  in  the  fall  of  1909 
and  the  spring  of  1910.  They  were  rather  limited,  and  had  we  known 
of  the  extent  of  the  infestation  as  discovered  during  the  past  year, 
special  effort  would  have  been  made  to  have  extended  the  work. 

The  spraying  was  conducted  in  the  orchards  of  Mr.  A.  L.  Towson, 
of  Smithsburg;  Mr.  W.  E.  Philips,  Buena  Vista,  and  Mr.  W.  F. 
Chaney,  Bristol,  all  of  whom  have  lost  severely  from  the  pest.  All 
trees  were  badly  infested,  but  otherwise  in  good  condition.  At  the 
times  of  spraying  the  weather  was  favorable,  making  thorough  work 
possible.  The  thanks  of  the  Department  are  extended  to  these  gentle- 
men for  the  loan  of  their  trees  for  the  expriments,  and  for  the  many 
courtesies  extended  by  them  during  the  test. 
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A  synopsis  of  the  dormant  season  tests  and  results  secured  is 
in  the  following  table: 

Fall  and  Spring  Tests. 


Orchard  of  A.  L.  Towson,  Smithsbnrg. 


Solution. 

Dilution 

1 

No.  of  peacli 
trees  per  ap- 
plication 

1 

Date 

i 

Results  of 
fall  spray- 
ing. March 
23,  1910. 

Results  of 
double  ap- 
plication, 
June  23  & 
'28,  1910. 

[Results  of 
spring 
'spraying, 
June  23  & 
28,  1910. 

Soluble  Oil. 

1-13 

12  fall 
12  double 
{  9  spring 

11/11/09 
3/23/10 

Killed  90 
95  %  scale 
and  all 
fruit  buds 
except  1 
tree  of  an 
early 
variety 

All  scale 
Killed. 
Leaf  buds 
0.  K. 

Practically 
all  scale 
killed.  Buds 
0.  K. 

Spray-On, 

jl-12 

19  fall 
19  double 
5  spring 

11/11/09 
3/23/10 

Killed  50%,  All  scale        ,35%  of  " 
of  scale        killed.            scale  killed 
Buds  0.  K.    Buds  0.  K.      Buds  0.  K. 

Sc3,Ieclde, 

1-10 

17  fall 

1  7  HrMiHlii 
1  t   UU  U  Ulc 

4  spring 

11/11/09        *-°  ^^"^^  Scale 
3  /23  /I  0     scale  killed,  twigs  and 
^    ^         Buds  O.K.    buds  killed. 

45%  scale 
killed.  Buds 
0.  K. 

riro  ccpl  1  i c 

Lime-Sulfur 

1-8 

1 6  fall 
16  double 
5  spring 

No  advan- 

11/11  /no    Killed  15%  ^^^V,^ 

^VXl^.   scale.  Buds  '^o"^^^ 
6/Z6/H)   Q  spraying 

over  single 

fall  spraying 

No  scale 
killed.  Buds 
0.  K. 

Orchard 
Brand 

Lime-Sulfur 

1-8 

10  fall 
10  double 
10  spring 

11/11/09 
3/23/10 

Killed  10% 
scale.  Buds 
all  0.  K. 

No  advan- 
tage in 
double 
spraying 
over  single 
fall  spraying. 

No  scale 
killed.  Buds 
0.  K. 

Soluble  Oil 

1-20  1 

500 

3/21/10 

Controlled 
scale.  No 
buds  dam- 
aged. 

Checks 

23 

1  Practically 
iall  alive. 

Results. 

Soluble  oil  at  the  rate  of  i  to  13  proved  dangerous  when  sprayed 
in  the  fall,  but  proved  very  effective  in  the  spring,  with  no  damage 
to  the  buds,  either  in  double  or  single  application.  At  the  rate  of  i  to 
20,  sprayed  when  the  fruit  buds  showed  pink,  no  damage  occurred  to 
any  trees,  and  the  scale  was  controlled,  though  not  entirely  eradicated. 

Spray-On,  at  the  rate  of  i  to  12,  required  a  double  application  in 
order  to  be  effective.   No  damage  to  trees. 
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Scalecide,  at  the  rate  of  i  to  lo,  sprayed  in  the  fall,  proved  effective 
in  controlling  the  scale,  and  showed  no  damage  to  the  trees.  A  double 
application  killed  the  few  remaining  scale  not  hit  by  the  fall  applica- 
tion, but  killed  buds  and  small  twigs.  The  single  spring  application 
killed  45  per  cent,  of  the  scale,  and  did  not  injure  the  trees. 

The  lime-sulfur  mixtures  prove  inefficient  in  controlling  this  pest. 
The  results  of  these  tests  of  lime-sulfur  mixtures  are  supplemented 
and  sustained  by  the  fact  that  this  orchard  (as  well  as  others  in  this 
State),  has  been  sprayed  annually  with  lime-sulfur,  and  shows  a  con- 
stant increase  in  the  numbers  of  scale  and  the  extent  of  the  infestation. 

Summer  Spraying. 

On  August  22nd,  1909,  15  trees  badly  infested  with  the  Terrapin 
Scale  were  sprayed  with  10  per  cent,  kerosene  emulsion.  Some  of  the 
scale  on  the  twigs  and  leaves  were  killed,  but,  owing  to  the  very  heavy 
foliage,  the  spray  could  not  reach  all  the  insects,  and  did  not  kill 
enough  of  the  larvae,  a  majority  of  which  were  on  the  leaves,  to  pay 
for  the  effort  expended.  This  treatment  was  applied  in  an  orchard 
belonging  to  W.  E.  Phillips,  Buena  Vista. 

On  June  17th,  1910,  two  trees  were  sprayed  with  .06  per  cent.  Nico- 
Sul,  and  one  tree  with  10  per  cent,  kerosene  emulsion  in  the  orchard 
of  W.  F.  Chaney,  Bristol.  The  larvae  were  crawling  in  great  num- 
bers; eggs  under  some  scales,  and  a  few  larvae  on  leaves.  Both  sprays 
killed  the  crawling  larvae,  but  each  evaporated  so  rapidly  that  they  had 
no  effect  on  the  larvae  that  hatched  subsequently. 

On  June  23rd,  1910,  one  tree  was  sprayed  with  .20  per  cent.  Nico- 
Sul  (approximately  1-240)  ;  two  trees  with  .10  per  cent.  Nico-Sul  (ap- 
proximately 1-480),  and  two  trees  with  10  per  cent,  kerosene  emulsion 
in  Mr.  Towson's  orchard.  All  the  solutions  killed  the  larvae  that  were 
crawling,  but  as  at  Bristol,  the  mixtures  evaporated  so  rapidly  that 
such  spraying  was  ineffectual.  Moreover,  in  this  case,  fruit  and  foliage 
was  injured  to  a  marked  degree. 

General  Summary  of  Results. 

Miscible  oils  that  have  good  spreading  power  and  that,  upon  evapo- 
ration of  the  water,  leave  a  thorough  coating  of  oil,  may  be  depended 
upon  to  control  the  scale.  There  seems  to  be  an  advantage  in  spring 
spraying  over  fall  spraying.  This  advantage  is  in  the  effect  on  the 
tree,  and  it  is  the  experience  of  the  writer  that  injury  may  occur  at 
any  time  to  a  peach  tree  sprayed  with  oil.  However,  the  Terrapin 
Scale  will,  when  present  even  in  small  numbers,  make  a  large  percent- 
age of  the  fruit  unsalable,  owing  to  the  black  fungus  that  thrives  on 
its  excretions.  With  this  fact  in  view,  it  seems  that  it  is  vastly  better 
to  entirely  rid  an  orchard  of  the  scale,  even  at  the  expense  of  one 
year's  crop,  rather  than  allow  the  pest  to  continue  to  thrive,  and  render 
a  large  percentage  of  the  fruit  unsalable  at  remunerative  prices. 


90 


MARYLAND  AGRICULTURAL  EXPERIMENT  STATION. 


Lime-sulfur  mixtures  are  totally  inefficient  for  the  Control  of  Ter- 
rapin Scale. 

Summer  spraying  to  control  the  pest  is  impractical.  This  is  due 
to  two  factors:  the  almost  certain  injury  to  the  fruit  and  foliage  by 
spraying  and  the  extended  period  during  which  the  larvae  are  crawl- 
ing. This  period  extended  this  year  from  June  4  until  June  23  at 
Smithsburg,  and  until  July  15  at  Bristol.  During  this  period  eggs, 
migrating  larvae,  and  larvae  on  the  leaves  were  found  on  the  same 
twigs.  Solutions  evaporated  so  rapidly  that  only  the  crawling  forms 
were  killed.  Within  a  half  hour  of  spraying,  other  larvae  appeared 
upon  the  twigs,  apparently  unharmed  by  the  spray. 

Recommendations. 

From  the  above  results,  we  recommend  that  a  standard  miscible 
oil  be  employed  at  a  strength  of  i  to  15,  applied  on  the  trees  just  as 
late  in  the  spring  as  possible  before  the  buds  open. 

We  believe  that  such  treatment  at  that  time,  will  be  ef¥ective  in 
killing  the  scale  and  at  the  same  time,  be  less  likely  to  prove  injurious 
to  buds  or  twigs.  We  have  contended  in  the  past,  and  believe  now, 
that  treating  peach  trees  with  oil,  may  at  any  time  be  attended  by 
injury,  either  to  buds  or  twigs  or  both ;  neverless,  this  is  the  only 
treatment  that  seems  available,  at  this  time,  and  even  if  some  injury  to 
the  trees  is  occasioned,  it  is  better  to  run  the  risk  that  allow  the 
Terrapin  Scale  to  continue  to  develop  in  the  orchard. 

In  cases  of  slight  infestation,  where  only  a  few  trees  are  ai¥ected, 
it  is  best  to  seek  out  all  such  trees  and  treat  them  with  an  oil  at  the 
rate  of  i  to  15.  Inasmuch  as  such  an  inspection  may  not  discover 
all  cases  of  infestation,  it  would  seem  advantageous  to  spray  the 
balance  of  the  trees  with  the  same  mixture  diluted  at  i  to  20.  This 
dilution  will  reduce  the  possibility  of  the  spread  of  the  scale  as  well 
as  the  likelihood  of  any  injury  to  buds  or  twigs  from  oil. 

In  cases  of  infestation  of  both  Terrapin  and  San  Jose'  Scale,  it 
is  believed  that  the  above  treatment  is  the  most  practical  one  to 
employ,  notwithstanding  that  slight  injury  from  oils  on  peach  is 
possible.  This  treatment  is  suggested  as  we  believe  that  every  effort 
should  be  made  to  rid  an  orchard  of  the  Terrapin  Scale. 

Where  the  peach  leaf  curl  is  troublesome,  the  varieties  mostly 
affected  can  either  be  treated  with  lime-sulfur  in  the  fall,  or  very 
early  in  the  spring,  the  oil  spray  following  just  before  the  buds  open. 
It  is  believed  that  such  treatment  will  tend  to  hold  the  curl  in  check 
and  will  not  interfere  with  the  effectiveness  of  the  oil  spray  on  the 
Terrapin  Scale. 

General  Remarks. 

Spraying  orchard  trees  for  this  pest  should  be  conducted  sim- 
ilarly to  treating  for  San  Jose'  Scale.  Success  of  the  treatment  will 
depend  upon  the  thoroughness  of  the  work.  Especially  should  the 
under  sides  of  the  terminal  twigs  be  hit  with  the  spray.    The  gen- 
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eral  principles  of  spraying  and  spray  pumps  which  have  been  dis- 
cussed so  often  in  previous  bulletins  applies  also  in  combating  this 
pest.  Any  one  desiring  specific  information  concerning  the  matter 
should  communicate  with  the  Station. 

Conclusion. 

If  the  Terrapin  Scale  continues  to  spread  and  increase  in  the  peach 
orchards  where  it  now  occurs,  in  the  same  degree  in  the  future  as 
during  the  past  year,  we  may  feel  well  alarmed  as  to  the  injury  it 
will  occasion.  From  the  present  indications,  the  greatest  vigilance 
should  be  maintained  to  prevent  the  scale  becoming  established. 
Where  this  pest  occurs  every  effort  should  be  expended  to  control 
it.  The  State  Horticultural  Law  which  requires  the  treatment  or 
destruction  of  trees  or  plants  infested  with  injurious  insects  should 
apply  to  this  pest  to  prevent  its  further  spread  in  the  state. 

We  believe  that  if  growers,  having  infestations  of  this  scale  insect 
in  their  orchard,  properly  apply  the  remedy  suggested,  they  will  not 
have  much  difficulty  in  controlling  the  pest. 
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BULLETIN  No.  150.  JANUARY  1911. 

PIQ  FEEDING  EXPERIMENTS  AND  TWO  KINDS  OF  HOQHOUSES 

By  a.  L.  Stabler. 

INTRODUCTION. 

The  purpose  of  this  bulletin  is  to  report  the  results  of  a  number  of 
feeding  experiments  with  pigs,  and  in  addition,  to  describe  two  styles 
of  hoghouses  which  this  Station  now  has  in  use. 

Since  the  publication  of  the  last  bulletin  relating  to  hogs  eleven 
experiments  in  feeding  pigs  have  been  conducted,  and  a  growing 
demand  for  information  on  this  subject  seems  to  justify  a  report  of 
these  results. 

Frequent  inquiries  about  buildings  for  hogs  indicate  a  desire  for 
information  along  this  line,  and  as  Bulletin  No.  63,  describing  the 
piggery  in  use  here,  is  no  longer  available  for  distribution,  it  is  deemed 
advisable  to  again  describe  this  building. 

PART  I. 

PIG  FEEDING  EXPERIMENTS. 

Description  of  Feeds. 

Except  when  otherwise  noted  all  feeds  used  in  the  following  ex- 
periments were  of  good  quality.  As  the  names  of  some  of  the  feeds 
may  not  be  familiar  to  all,  it  is  thought  advisable  to  give  here  a  brief 
description  of  each  feed  mentioned. 

1.  Corn  meal,  as  used  in  these  pages,  means  the  entire  corn  grain 
ground. 

2.  Corn  and  cob  meal  means  the  entire  ear  of  corn  ground  to  meal. 

3.  Hominy  chop  is  a  by-product  of  the  manufacture  of  hominy  and 
consists  of  the  skin  of  the  corn  kernel  and  the  germ  ground  into  a  very 
fine  meal.  Though  somewhat  variable  in  composition,  it  usually 
compares  favorably  with  corn  meal  in  composition  and  palatibility. 

4.  Gluten  meal  is  another  by-product  of  corn  and  consists  of  what 
remains  after  taking  out  the  starch,  hull  and  germ.  Usually  it  is  in 
the  form  of  fine  granules.  It  is  very  concentrated  and  for  pigs  should 
be  mixed  with  some  bulky  feed. 

5.  Wheat  bran  was  the  grade  known  as  western  bran.  It  was  made 
up  almost  entirely  of  the  outside  skin  of  the  wheat  grain. 

6.  Wheat  middlings  was  also  western  feed.  It  was  more  chafify 
than  the  middlings  of  the  nearby  mills. 

7.  Linseed  meal,  or  linseed  oil  meal  is  a  by-product  of  the  manu- 
facture of  linseed  oil  from  flaxseed,  and  consists  of  the  oil  cake,  or 
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the  part  remaining  after  pressing  out  the  oil,  ground  to  meal.  There 
are  two  kinds,  named  from  the  methods  of  extracting  the  oil,  the 
"old  process"  and  the  "new  process"  linseed  meal.  The  "old  process" 
meal  was  used  in  these  experiments.  This  feed  is  notably  rich  in 
crude  protein  and  fatty  matter  and  is  laxative  in  effect  upon  the 
animal. 

8.  Feeding  tankage  is  a  by-product  of  the  slaughterhouses.  It  con- 
sists of  the  waste  parts  of  the  animals,  boiled  to  remove  fat,  dried  and 
ground.  It  is  very  rich  in  crude  protein  and  in  recent  years  has 
been  proved  by  experiments  to  be  a  valuable  supplement  to  corn  in 
pig  feeding. 

9.  Skim  milk  was  from  a  centrifugal  separator  and  was  fed  before 
it  became  sour. 

10.  Ground  fodder,  which  was  also  known  as  "the  new  corn  prod- 
uct" and  jMarsden  feed,  consisted  of  the  whole  corn  stalk  except  the 
ear  and  pith.  This  feed  was  put  upon  the  market  as  a  substitute  for 
hay. 

11.  Silage  consisted  of  the  whole  plants  of  corn  and  cowpeas  in 
the  same  proportion  irj  which  they  grew  in  the  field.  The  corn  and 
cowpeas  were  harvested  together  and  preserved  in  a  silo  in  the  usual 
inannci . 

12.  Alfalfa  hay  was  well  cured  and  of  a  good  bright  grade.  Both 
leaves  and  stems  were  used  after  chopping  into  about  one-quarter 
inch  lengths. 

Prices. 

The  prices  of  feed  and  pork  fluctuate  very  widely  from  time  to  time. 
Consequently,  a  ration  which  is  very  profitable  at  one  time  may  yield 
little  or  no  profit  at  another,  due  simply  to  a  shift  in  prices.  From 
this  it  follows  that  too  much  stress  must  not  be  laid  upon  the  profit- 
ableness of  a  ration  at  any  certain  time.  However,  for  several  rea- 
sons, brief  financial  statements  have  been  given  for  the  various  tests, 
and  to  make  general  comparison  easier  uniform  prices  have  been 
used  in  figuring  profits.  The  scale  of  prices  i?  an  arbitrary  one  but 
represents  approximately  the  relation  between  the  prices  of  feed  and 
pork  which  obtained  during  the  early  part  of  1910  in  this  vicinity. 
The  prices  used  were  as  follows : 

Shelled  corn  $28  per  ton. 

Corn  meal   3^ 

Mominy  chop   29  ' 

Corn  and  cob  meal   24  '" 

Wheat  bran   28 

Wheat  middlings   29 

Gluten  meal   32 

Linseed  meal,  O.  P   4°  ''^ 

Corn  and  cowpea  silage   5 

Ground  fodder   10 

Alfalfa  hay  (chopped)   24 

Skim  milk   0.25  per  c^vt. 

Feeding  tankage   i-75. 

Hogs  were  counted  worth  eight  (8)  cents  per  pound  live  weight. 
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Mixed  Grain  Feed  and  Ground  Fodder  Compared  with  the  Same 
Grain  Feed  and  Silage. 

Where  it  is  practicable,  grazing  is  a  factor  of  recognized  value 
in  pork  production.  Not  only  does  it  lower  the  cost  of  gains  but  it 
also  seems  to  fill  a  need  in  the  animal  economy  of  the  pig,  thus  improv- 
ing his  general  thrift  and  even  the  quality  of  the  product.  When 
available,  skim  milk  makes  an  excellent  supplement  to  corn  or  mixed 
grains  in  a  pig  ration  but  often  neither  pasture  nor  skim  milk  is  plenti- 
ful and  sometimes  both  are  unavailable.  In  such  cases  the  feeder 
must  look  to  some  other  source  for  bulk. 

In  the  present  test  the  aim  was  to  determine  the  comparative  values 
of  ground  corn  fodder  and  silage  as  additions  to  a  grain  ration  of 
hominy  chop,  gluten  meal  and  linseed  meal. 

The  pigs  in  this  trial  were  Poland  China  grades  purchased  for  the 
purpose  from  a  farm  nearby.  Since  weaning,  and  up  to  the  time  the 
experiment  was  started,  these  pigs  had  been  confined  in  pens  and  all 
fed  alike  upon  slop  made  of  ground  grain  and  milk.  The  pigs  were 
about  five  months  old  at  the  beginning  of  the  test. 

Each  of  the  two  lots  consisted  of  five  pigs  selected  according  to 
weight.  Both  lots  were  housed  alike  in  the  Experiment  Station  pig- 
gery upon  a  cement  floor. 

These  pigs  were  fed  twice  daily,  receiving  the  following  mixtures : 
Lot  I.  Lot  II. 

Hominy  chop   300  lbs.    Hominy  chop   300  lbs. 

Gluten  meal  ^. .  .  200  "      Gluten  meal   200  " 

Linseed  meal   100  "      Linseed  meal   100 

Ground  fodder   100  "      Corn  and  cowpea  silage  (all  they 

would  eat). 

For  Lot  I  the  ground  fodder  was  mixed  with  the  grain  and  fed  in 
the  form  of  a  thick  slop.  With  Lot  II  the  corn  and  cowpea  silage  was 
put  in  a  separate  box  so  that  the  pigs  might  eat  as  much  as  they 
wanted. 

Table  I  shows  the  gains,  feed  required  and  the  cost  for  the  entire 
experiment. 

March  ist  to  May  31,  1900.    Five  pigs  in  each  lot. 

Lot  I.  Lot  II. 

Grain  and  ground  Grain  and  silage, 
fodder. 
66.7  66.4 
119.2  133.6 
52.5  67.2 

.573  .730 
I   2.35  grain  2.89  grain 

j     .39  fodder         .68  silage 
411.0    grain       395.0  grain 
69.0    fodder       93.0  silage 
$6.54  grain        $6.28  grain 
$0.34  fodder       $0.23  silage 


Average  first  weight,  lbs. 
Average  last  weight,  lbs. 
Average  gain,  lbs. 
Average  daily  gain,  lbs. 
Feed  consumed 

daily,  per  pig,  lbs. 
Feed  for  100  lbs. 

gain,  lbs. 
Cost  of  feed 

for  100  lbs.  gain 
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It  can  be  seen  in  Table  I  that  the  average  gain  during  the  test  for 
Lot  I  was  fifty-two  (52.5)  and  a  half  pounds  and  for  Lot  II  was 
sixty-seven  (67.2)  and  two- tenths  pounds.  This  was  a  difiference  in 
average  gain  of  fourteen  (14.7)  and  seven-tenths  pounds  in  favor  of 
the  silage  fed  lot.  As  there  were  five  pigs  in  each  lot  this  was  equiva- 
lent to  a  total  dif¥erence  in  gains  of  seventy-three  (73.5)  and  a  half 
pounds.  Not  only  did  the  pigs  in  Lot  II  make  more  rapid  gains  but 
they  also  required  sixteen  (16)  pounds  less  grain  to  produce  100 
pounds  gain.  It  is  evident  from  these  results  that  in  this  test  silage 
proved  a  more  valuable  addition  to  a  grain  mixture  for  pigs  than  did 
the  ground  fodder. 

TABLE  II. 


Financial  Statement. 

Lot  I.— 

262.5  lbs.  pork  at  8  cents  $21.00 

1080.    lbs.  grain  at  $1.36  per  cwt  $14.69 

180.    lbs.  ground  fodder  at  50  cents  per  cwt  90 


Total  cost  feed   15-59 


Profit    $5.41 

Lot  li. — 

336.    lbs.  pork  at  8  cents   $26.88 

1330.    lbs.  grain  at  $1.36  per  cwt  $18.08 

313.   lbs.  silage  at  $0.25  per  cwt  ^   0.78 


Total  cost  feed   18.86 


Profit   $8.02 

Profit  Lot  1   541 


Difference  in  favor  Lot  II   $2.61 


Table  II  shows  that  the  lot  fed  silage  made  a  profit  $2.61  greater 
than  the  lot  fed  ground  fodder.  While  small,  this  margin  of  profit  is 
by  no  means  negligable  when  the  number  of  pigs  and  the  size  of  the 
investment  involved  are  considered. 

EXPERIMENT  NO.  II. 

Shelled  Corn  vs.  Corn  Meal. 

Probably  the  most  common  method  of  feeding  corn  to  hogs  in 
Maryland  is  simply  to  throw  the  ear  corn  into  the  pen  at  each  feed. 
While  practical  experience  has  shown  that  this  method  gives  good 
results  in  a  general  way,  yet  the  method  might  not  be  the  most  econo- 
mical one.  It  might  prove  profitable  to  shell  the  corn  before  feeding. 
Still  another  step  would  be  to  grind  the  corn  and  feed  as  meal.  In 
this  test  only  the  shelled  corn  and  corn  meal  are  compared.   The  pur- 
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pose  of  the  test  is  to  furnish  data  which  will  help  to  answer  the  ques- 
tion whether  it  will  pay  to  grind  corn  for  hogs. 

The  pigs  were  separated  into  four  lots  of  five  pigs  each.  Lots  I 
and  III  received  corn  meal  and  skim  milk  while  Lots  II  and  IV 
received  shelled  corn  and  skim  milk.  Hence,  Lots  III  and  IV  were 
duplicates,  respectively,  of  Lots  I  and  II. 

The  pigs  in  Lots  I  and  II  ranged  from  72  to  98  lbs.,  with  an  aver- 
age of  81  lbs.,  at  the  beginning  of  the  test,  while  those  in  Lots  III  and 
IV  were  from  a  dififerent  source,  and  ranged  from  47  to  72  lbs.  with 
an  average  of  62  lbs. 

As  much  corn  was  fed  twice  daily  as  the  pigs  would  eat  up  clean. 
The  quantity  of  milk  fed  was  not  regular  but  was  always  equal  for 
all  the  lots.  The  corn  meal  for  Lots  I  and  III  was  mixed  with  the 
skim  milk  and  some  water  and  fed  as  a  slop.  The  shelled  com  and 
skim  milk  were  fed  separately  to  Lots  II  and  IV.  With  the  one 
exception  of  preparing  the  feeds  all  details  of  housing  and  manage- 
ment were  as  nearly  alike  as  possible  for  all  the  lots. 

In  Table  III  are  shown  the  weights,  gains  and  feed  required,  for 
all  lots  during  the  test. 

TABLE  III. 

Experiment  No.  2.   Lasted  51  days.    March  10  to  April  30,  1903. 
Five  pigs  in  each  lot. 

Corn  meal  Shell'd  corn  Corn  meal  Shell'd  corn 

Kind  of  Feed  ^^'^ 

skim  milk,  skim  milk  skim  milk  skim  milk 

81.0  81.6  60.3  62.1 

Average  first  weight,  lbs.,.  .152.5  151.5  132.3  125.2 

Average  last  weight,  lbs.  .  .   71.5  69.9  72.0  63.1 

Average  gain,  lbs   1.402  1.370  1.411  1.237 

Average  daily  gain,  lbs....  5.24  gr'n  5.28  gr'n  4.84  gr'n  4.37  gr'n 
Feed  consumed  (    3.34  milk    3.34  milk    3.34  milk    3.34  milk 

daily,  per  pig,  lbs  (374.0  grain385.0  grain343.0  graiii353.0  grain 

Feed  for  (239.0  milk  244.0  milk  237.0  milk  270.0  milk 

100  lbs.  gain,  lbs  (  $5.61  gr'n  $5.39  gr'ii$5.15  grain  $4.94  gr'n 

Cost  of  feed  for  (    0.60  milk    0.61  milk    0.59  milk    0.68  milk 

100   lbs,  gain  (  $6.21  tot'l  $6.00  tot'l  $5.74  total  $5.62  tot'l 

By  inspecting  Table  III  it  can  be  noticed  that  Lot  I  gained  during 
the  whole  period  seventy-one  (71.5)  and  a  half  pounds  per  pig  while 
Lot  II  gained  sixty-nine  (69.9)  and  nine-tenths  pounds.  This  is  a 
difiference  of  only  one  (1.6)  and  six-tenths  pounds  per  pig  in  favor 
of  the  corn  meal  fed  lot.  In  like  manner,  Lot  III  gained  seventy-two 
(72)  pounds  per  pig  while  Lot  IV  gained  only  sixty-three  (63.1) 
and  one-tenth  pounds,  a  difference  of  eight  (8.9)  and  nine-tenths 
pounds  per  pig  in  favor  of  the  lot  fed  corn  meal.  Lot  I  required 
eleven  (11)  pounds  less  grain  than  Lot  II  to  make  one  hundred 
pounds  gain,  and  Lot  III  required  ten  (10)  pounds  grain  less  to  make 
this  amount  of  gain  than  did  Lot  IV.  These  advantages,  however,  are 
almost  entirely  offset  by  the  higher  cost  of  corn  meal  as  compared  with 
shelled  corn.  From  these  figures  and  the  financial  statement  in  Table 
IV  it  appears  that  in  this  experiment  there  was  little  difference  in 
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economy  between  shelled  corn  and  corn  meal,  but  this  small  difference 
IS  in  favor  of  the  corn  meal. 

TABLE  IV. 
Financial  Statement. 

Lot  I— 

357.5  lbs.  pork  at  8.  cents  $2860 

1336.0  lbs.  grain  at  $30  per  ton  $20.04 

853.0  lbs.  milk  at  25  cents  per  cwt   2.13 


Total  cost  feed   22.17 

Lo,  11^  ' 

349.5  lbs.  pork  at  8  cents  $27.96 

1346.5  lbs.  grain  at  S28  per  ton  $18.85 

853.0  lbs.  milk  at  25  cents  per  cwt   2.13 


Total  cost  feed   20.98 

Profit  Lot  II   $6.08 

Lot  III—  ^ 

360.0  lbs.  pork  at  8  cents  $28.80 

1235.0  lbs.  grain  at  $30  per  ton  $18.53 

853.0  lbs  milk  at  25  cents  per  cwt   2.13 

Total  cost  feed   20.66 


Profit  Lot  III   $8.14 

Lot  R — 

315.5  lbs.  pork  at  8  cents  $25.24 

1115.5  lbs.  grain  at  $28  per  ton  $15.62 

853.0  lbs.  milk  at  25  cents  per  cwt   2.13 


Total  cost  feed   17-75 


Profit  Lot  IV   $7.49 

Total  profit  from  corn  meal  $14.57 

Total  profit  from  shelled  corn   14-47 


Difiference   $0.10 


It  should  be  noted  that  the  smaller  and  younger  pigs  in  Lots  III 
and  IV  showed  much  better  gains  from  the  feeding  of  corn  meal  than 
shelled  corn  while  with  the  larger  pigs  in  Lots  I  and  II  the  difference 
was  not  so  marked. 

EXPERIMENT  NO.  3. 

A  Comparison  of  Wet,  Soaked  and  Dry  Feeds. 

In  this  test  the  object  was  to  compare  the  three  methods  of  feeding, 
—  first,  giving  the  ground  grain  in  the  form  of  a  thick  slop  mixed  with 
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water  and  milk ;  second,  when  mixed  as  above  and  allowed  to  soak  for 
twenty-four  hours  before  feeding;  and  third,  giving  the  ground  grain 
dry  and  separate  from  the  milk  and  water. 

The  pigs  were  separated  into  three  lots,  each  lot  containing  three 
high  grade  Poland  China  pigs  and  two  pure  Berkshires.  The  pigs 
were  selected  as  to  weight  and  so  as  to  get  in  every  lot  the  same  num- 
ber from  each  of  three  litters.  The  Poland  China  grades  were  about 
fourteen  weeks,  and  the  Berkshires  about  nine  weeks  old  at  the  begin- 
ning of  the  experiment.  These  pigs  had  all  been  fed  for  three  weeks 
previous  to  starting  the  experiment  upon  the  same  feeds  which  were 
used  in  the  test.  One  of  the  grade  pigs  died  just  before  starting  the 
test  and  it  was  conducted  with  only  four  pigs  in  this  lot.  It  is  evident 
that  Lot  II  haj^ing  only  four  pigs  as  against  five  in  each  of  the  other 
lots  had  slightly  more  room  to  exercise  and  also  more  space  at  the 
trough.    How  much  this  affected  the  gains  is  not  known. 

The  grain  feed,  which  was  the  same  for  all  three  lots  was  mixed 
as  follows : 

Corn  and  cob  meal   300  lbs. 

Wheat  middlings    100  " 

Gluten  meal   100  " 

It  was  the  aim  to  feed  one  pound  of  skim  milk  for  every  pound  of 

grain  but  the  supply  of  milk  was  irregular  and  often  none  at  all  could 

be  used. 

Each  lot  was  kept  in  a  pen  eight  by  twenty-eight  feet  on  a  cement 
floor.  They  were  fed  twice  daily.  For  Lot  I  the  grain  and  milk 
were  mixed  with  enough  water  to  make  a  thick  slop  and  fed  imme- 
diately. For  Lot  II,  the  feed  was  mixed  as  for  Lot  I  and  then  set 
aside  where  it  would  not  freeze  and  allowed  to  soak  for  twenty-four 
hours.  Only  the  quantity  that  would  be  used  at  one  feed  was  mixed 
at  a  time.  With  Lot  III  the  mixture  of  grains  was  given  dry  in  a 
trough.  When  all  or  nearly  all  of  this  had  been  consumed  the  milk 
and  water  were  mixed  and  put  in  the  same  trough. 

In  Table  V  are  given  the  results  of  this  test  including  the  gains, 
feed  required  and  the  cost  of  same. 

TABLE  V. 

Experiment  No.  3.    Lasted  112  days.    Jan.  i  to  Apr.  22,  1905. 

Lot  I.  Lot  II.  Lot  III. 

Kind  of  Feed.           Wet  feed.  Soaked  feed.  Dry  feed. 

Number  of  pigs.                  5.  4.0  5.0 

Average  first  weight,  lbs.  60.5  58.5  60.7 

Average  last  weight,  lbs.  130.3  147.0  I40-.S 

Average  gain,  lbs.              69.8  88.5  79.8 

Average  daily  gain,  lbs.         .623  .789  .713 

Feed  consumed               (    3.46  grain  3.71  grain  3.48  grain 

daily,  per  pig,  lbs.        (     i.iomilk  1. 19  milk  l.04milk 

Feed  for                        (555.0  grain  470.0  grain  489.0  grain 

100  lbs.  gain,  lbs.       (177.0  milk  151. o  milk  146.0  milk 

Cost  of  feed  for             ($7.38  grain  $6.25  grain  $6.50  grain 

JOG  lbs.  gain,                    0.44  milk  0.38  milk  0.37  milk 

($7.82  total  $6.63  total  $6.87  total 
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It  appears  in  Table  V  that  the  gain  per  pig  during  the  trial  for 
Lot  II  fed  on  soaked  feed  was  eight  (8.6)  and  six-tenths  pounds 
more  than  for  Lot  III  fed  dry  feed  and  eighteen  (18.6)  and  six  tenths 
pounds  more  than  for  Lot  I  fed  wet  feed  freshly  mixed.  Lot  II 
consumed  daily  per  pig  twenty-three  (.23)  hundredths  of  a  pound 
more  grain  than  Lot  III  and  twenty-five  (.25)  hundredths  of  a  pound 
more  than  Lot  I.  Also,  Lot  II  made  100  lbs.  gain  for  twenty-four 
cents  less  than  did  Lot  III  and  for  $1.19  less  than  Lot  I.  Hence,  in 
this  case,  the  soaked  feed  not  only  made  faster  gains,  but  also  made 
cheaper  gains  than  either  the  dry  feed  or  the  freshly  mixed  wet  feed. 

TABLE  VI. 
Financial  Statement. 


Lot  I.— 

349  lbs.  pork  at  8  cents  $27.92 

1939  lbs.  grain  at  $26.60  per  ton   $25.79 

617  lbs.  milk  at  25  cents  per  cwt   1.54 


Total  cost  feed   27.33 


Profit  Lot  I   $0.59 

Profit  per  pig   $0.12 

Lot  II.— 

354  lbs.  pork  at  8  cents  $28.32 

1663  lbs.  grain  at  $26.60  per  ton  $22.12 

535  lbs.  milk  at  25  cents  per  cwt   1.34 


Total  cost  feed   23.46 


■     Profit  Lot  II   $4.86 

Profit  per  pig   $1.22 

Lot  III.— 

399  lbs.  pork  at  8  cents  $31-92 

1950  lbs.  grain  at  $26.60  per  ton  $25.94 

582  lbs.  milk  at  25  cents  per  cwt   1.46 


Total  cost  feed   27.40 


.Profit  Lot  III   $4.52 

Profit  per  pig   $0.90 


EXPERIMENT  NO.  4- 

Alfalfa  Hay  Versus  No  Hay  for  Pigs. 

In  this  experiment  alfalfa  hay  was  used  to  add  bulk  to  a  grain 
ration  for  young  pigs.  The  pigs  used  were  an  unusually  uniform  lot 
of  ten  Berkshire  grades.  They  were  about  ten  weeks  old  when  the 
test  started  and  ranged  from  38  to  46  lbs.  in  weight. 
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These  pigs  were  separated  into  two  lots  of  five  pigs  each.  The  two 
lots  were  fed  as  follows : 

Lot  I.  Lot  n. 

Shelled  corn   5  lbs.    Shelled  corn   5  lbs. 

Wheat  middlings   4    "     Wheat  middlings   5  " 

Chopped  alfalfa   i  " 

Hence,  the  alfalfa  hay  fed  to  Lot  I  may  be  considered  as  displacing 
an  equal  weight  of  middlings  in  the  mixture  fed  to  Lot  IL 

The  feeds  were  mixed  at  feeding  time  with  enough  water  to  wet 
them  thoroughly  and  fed  twice  daily  in  a  trough.  Skim  milk,  which 
was  fed  only  during  the  fourth  and  fifth  weeks  of  the  test,  was  mixed 
in  with  the  other  feeds.  For  Lot  I  it  was  found  difficult  to  get  a 
uniform  mixture  of  hay  and  grain  when  mixed  in  large  quantities. 
Therefore,  to  insure  getting  the  proper  proportions  the  hay  was  added 
at  each  feed. 

The  hay  was  cut  in  one-fourth  to  one-half  inch  lengths  with  a  small 
Iiand  cutting-machine  and  when  mixed  with  the  grain  was  eaten 
readily  by  the  pigs. 

After  the  test  had  been  running  fifty-six  days,  two  pigs  in  Lot  II 
getting  no  alfalfa  became  lame  and  did  not  eat  well.  The  lameness 
was  not  due  to  accident  but  seemed  to  be  a  general  stiffness  of  the 
muscles.  As  none  of  the  pigs  receiving  alfalfa  in  their  ration  were 
so  afifected,  it  was  decided  to  reject  the  two  sick  pigs  from  Lot  II  and 
to  continue  the  experiment. 

Therefore,  Experiment  4  is  divided  into  two  periods.  The  results 
of  the  first  period  of  feeding  are  given  in  Table  Vila,  while  the  results 
of  the  second  period  are  shown  in  Table  Vllb. 

TABLE  Vila. 

Experiment  No.  4.    First  period  lasted  56  days. 

Dec.  2,  1905,  to  Jan.  27,  1906.    Five  pigs  in  each  lot. 

Lot  I.  Lot  II. 

Shelled  corn  5  lbs.     Shelled    corn  5  lbs. 

Kind  of  feed.  Middlings  4  lbs.    Middlings      5  lbs. 

Alalfa  hay  i  lb. 
-Average  first  weight,  lbs.,      42.6  42.7 
Average  last  weight,  lbs.,       73.2  76.8 
Average  gain,  lbs.,                30.6  34.1 
Average  daily  gain,  lbs.,            .546  .609 

Feed  consumed  daily,  (    2.33  grain  2.37  grain 

per  pig,  lbs.,  (      .54  milk  .54  milk 

Feed  for  425  grain  389  grain 

TOO  lbs.  gain,  lbs.,  (        92  milk  88  milk 

Cost  of  feed  for  $5-95  grain  $5-54  grain 

ICQ  lbs.  gain,  $0.23  milk  $0.22  milk 

$6.18  total  $5.76  total 
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By  comparing  Tables  Vila  above  and  Vllb  below,  which  represent, 
respectively,  the  first  and  second  periods  of  Experiment  No.  4,  we  find 
that  while  during  the  first  period  of  the  trial,  when  the  pigs  were 
young,  Lot  II  without  alfalfa  gained  three  (3.5)  and  a  half  pounds 
per  pig  more  than  Lot  I  with  alfalfa  and  made  100  lbs.  gain  43  cents 
more  cheaply;  yet,  during  the  second  period  the  advantage  is  reversed, 
and  the  gain  per  pig  for  Lot  I  with  alfalfa  was  ten  (10.7)  and  seven 
tenths  pounds  greater  than  for  Lot  II  without  alfalfa  in  spite  of  the 
fact  that  the  two  culls  were  taken  out  of  Lot  II  before  the  start  of  the 
second  period.  Also,  during  the  second  period  Lot  I  made  100  lbs. 
gain  $1.94  more  cheaply  than  Lot  II. 

TABLE  Vllb. 
Experiment  No.  4.    Second  period  lasted  56  days. 
•sSid  £  sBij  ji  ^o-j  !sSid  S  STjq  j  loq    -9061  'Vz  ubj^i  o;  '^z  ■ub[ 

Lot  11. 


Kind  of  feed. 


Average  first  weight,  lbs.. 
Average  last  weight,  lbs.. 
Average  gain,  lbs., 
Average  daily  gain,  lbs., 
Feed  consumed  daily, 

per  pig,  lbs.,  - 
Feed  for  100  lbs.  gain,  lbs., 
Cost  of  feed  for 
TOO  lbs.  gain. 


Lot  I. 

Shelled    corn  5  lbs. 

Middlings  4  lbs.  Shelled  corn  5  lbs. 
Alfalfa  hay    i  lb.     Middlings      5  lbs. 


73-2 
III. 9 

38.7 
.691 

3-23 
467 

$6.54 


81.6 
109.6 
28.0 
.500 

2.97 
595 

$8.48 


Tables  Villa  and  VI  lib  show  respectively,  the  profits  and  losses 
made  by  the  pigs  during  the  first  and  second  periods  of  Experiment 
No.  4. 

TABLE  Villa.  (First  Period) 


Financial  Statement. 


Lot  I. 

153  lbs.  pork  at  8  cents  $12.24 

651  lb  grain  &  hay  at  $28  per  ton  $9.11 

150  lb.  milk  at  25  cents  per  cwt.,  0.38 

Total  cost  feed  "   $949 


Profit    $2.75 

Lot  II.—  ^  , 

170.5  lbs.  pork  at  8  cents   ?i3-o4 

663.5  lbs.  grain  at  $28.50  per  ton  $9-45 
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150  lbs.  milk  at  25  cents  per  cwt   0.38 

Total  cost  feed  $9.83 

Profit   $3.81 

TABLE  Vlllb.    (Second  Period.) 
Financial  Statement. 

Lot  I. 

193.5  lbs.  pork  at  8  cents  $1548 

903  lbs.  grain  and  hay  at  $28  per  ton   12.64 

Profit    $2.84 

Lot  IL 

499.5  lbs.  grain  at  $28.50  per  ton   $7.12 

84  lbs.  pork  at  8  cents   6.72 

Loss   $0.40 

EXPERIMENT  No.  5. 


Hominy  Chop  Compared  with  Diflferent  Mixtures  of  Hominy 

Chop  and  Wheat  Bran. 

This  experiment  was  conducted  with  the  object  of  determining 
whether  hominy  chop  alone  or  a  mixture  of  hominy  chop  and  bran  is 
more  economical  as  a  feed  for  pigs,  and  in  some  degree,  to  find  what 
proportion  of  bran  to  hominy  chop  is  most  suitable. 

To  this  end,  twelve  pigs  were  separated  into  three  lots  of  four 
pigs  each.   These  lots  were  fed  the  mixtures  which  follow : 

Lot  L  Lot  H.  Lot  HL 

Hominy  chop  5  lbs.      Hominy  chop  4  lbs.      Hominy  chop  3  lbs. 

Wheat  bran  i  lb.  Wheat  bran  2  lbs. 

Skim  milk  was  fed  to  all  three  lots  alike. 

Each  lot  contained  two  pure  Berkshire  and  two  cross-bred  Berk- 
shire-Duroc  Jersey  pigs.  At  the  start  of  the  test  the  Berkshire  pigs 
were  about  four  months  old  and  the  cross-bred  pigs  were  two  weeks 
younger.  These  pigs  ranged  in  weight  from  68  to  112  lbs.,  with  an 
average  of  87  lbs. 

They  were  fed  twice  daily,  in  the  early  morning  and  again  in  the 
-evening.  The  grain  feed  was  mixed  with  the  milk  and  enough  water 
to  make  a  thick  slop  and  fed  fresh. 

Table  IX  shows  the  weights  of  the  pigs  and  feed  and  the  costs  for 
this  experiment. 
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TABLE  IX. 

Experiment  No.  5.    Lasted  86  days.    June  28,  to  Sept.  22,  1906. 
Four  pi^s  in  each  lot. 


Kind  of  feed. 


Lot  L 
Hominy  chop 
alone. 


Average  first  weight,  lbs.,  88.1 
Average  last  weight,  lbs.,  202.0 


Average  gain,  lbs., 
Average  daily  gain,  lbs.. 
Feed  consumed  daily, 
per  pig,  lbs., 

Feed  for 

100  lbs.  gain,  lbs.. 

Cost  of  feed  for 
ICQ  lbs.  gain, 


II3-9 

1-324 
(  4-47  grain 
(11.27 

(  337  grain 
(  851  milk 

($4.89  grain 
($1.28  milk 


T    r^4-  TT 

L-Ot  il. 

T  ^j.  TIT 

Lot  ilL 

jn.uiin]iy  ciiop 

Hominy  chop 

4  lb. 

1  lbs. 

Bran  i  lb. 

Bran  2  lbs. 

84.9 

87-5 

204.3 

181.0 

119.4 

93-5 

1.388 

1.087 

4.50  gram 

3.88  grain 

11.27  rriilk 

11.27  milk 

324  grain 

357  grain 

812  milk 

1036  milk 

$4.67  grain 

$5.11  grain 

$1.22  milk 

$1.55  milk 

$5.89  total 

$6.66  total 

It  can  be  seen  in  Table  IX  that  Lot  II  fed  four  pounds  hominy  chop 
to  one  pound  of  bran  made  a  gain  during  the  trial  five  (5.5)  and  a 
half  pounds  greater  than  Lot  I  fed  hominy  chop  alone  and  twenty-five 
(25.9)  and  nine-tenths  pounds  greater  than  Lot  HI  getting  three 
pounds  hominy  chop  to  two  pounds  bran.  Lot  II  required  thirteen 
(13)  pounds  less  grain  than  Lot  i  to  produce  100  pounds  gain,  and 
thirty-three  (33)  pounds  less  than  Lot  HI.  .Again,  Lot  II  produced 
100  pounds  gain  at  twenty-eight  cents  less  cost  than  Lot  I  and  at  sev- 
enty-seven cents  less  cost  than  Lot  HI. 

These  figures  tend  to  show  that  the  substitution  of  wheat  bran  for 
one-fifth  the  weight  of  hominy  chop  increases  the  value  of  the  ration 
for  pigs,  but  that  hominy  chop  alone  gives  better  results  than  a  mixture 
of  three  pounds  hominy  chop  to  two  pounds  bran. 

TABLE  X. 
Financial  Statement. 

Lot  I. 

455.5  lbs.  pork  at  8  cents  $36.44 

1536.5  lbs.  grain  at  $29  per  ton  $22.28 

3876  lbs.  milk  at  25  cents  per  cwt   9.69 

Total  cost  feed  $31-97 


Profit 


$4.47 
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Lot  II. 

477.5  lbs.  pork  at  8  cents  $38.20 

1549  lbs.  grain  at  $28.80  per  ton  $.22.31 

3876  lbs.  milk  at  25  cents  per  cwt   9.69 


Total  cost  feed  $32.00 


Profit    6.20 

Lot  III. 

374  lbs.  pork  at  8  cents  $29.92 

1334.5  lbs.  grain  at  $28.60  per  ton  $19.08 

3876  lbs.  milk  at  25  cents  per  cwt   9.69 


Total  cost  feed  $28.77 


Profit    $1.15 


EXPERIMENT  No.  6. 
Correctives  for  Pigs. 

It  is  well  known  among  feeders  that  pigs  often  crave  such  sub- 
stances as  wood  ashes,  charcoal  and  coal.  While  it  is  not  known  defi- 
nitely what  part  these  substances  play  in  the  life  of  the  pig,  yet  authori- 
ties are  practically  unanimous  in  advising  the  use  of  some  corrective. 
There  are  a  number  of  kinds  of  correctives  in  use,  the  most  common 
of  which  are :  wood  ashes,  charcoal,  soft  coal,  coal  ashes,  lime  and  bone 
meal.  Many  times  salt,  sulfur,  or  both  are  mixed  with  one  or  more 
of  these  correctives. 

In  the  present  case,  it  was  desired  (i)  to  determine  whether  soft 
coal  in  unlimited  quantity  is  harmful  to  pigs  in  confined  pens ;  and  (2) 
to  compare  the  values  of  soft  coal,  wood  charcoal  and  a  tonic  mixture 
(described  later)  as  correctives  for  pigs. 

Plan  of  Experiment. 

Sixteen  pigs  were  separated  into  four  lots  of  four  pigs  each.  Lot  I 
had  free  access  to  soft  coal ;  Lot  II  had  free  access  to  wood  charcoal ; 
Lot  III  was  given  for  every  ten  pounds  of  feed,  once  ounce  of  the 
tonic  mixture ;  and  Lot  IV  was  allowed  nothing  except  the  grain  ra- 
tion and  thus  served  as  a  check  upon  the  correctives  fed  the  other  lots. 

Pics. 

The  pigs  were  high  Berkshire  grades,  taken  from  four  litters.  All 
were  sired  by  the  same  hog.  At  the  beginning  of  the  experiment  they 
were  eleven  weeks  old,  an*d  ranged  from  37  to  57  lbs.  in  weight.  All 
these  pigs  had  received  the  same  treatment  previous  to  the  experiment, 
having  been  confined  in  pens  since  weaning  and  fed  upon  ground 
grain  slop.   In  separating  into  lots  weight  was  the  only  guide. 
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Management. 

All  lots  were  confined  in  similar  pens  on  a  cement  floor.  Feeding 
took  place  twice  daily,  at  about  7  A.  M.  and  5  P.  M.  The  feed  was 
mixed  at  each  feeding  time  with  enough  water  to  thoroughly  wet  all 
of  it.  Care  was  taken  to  give  all  the  pigs  as  much  feed  as  they  would 
eat,  so  that  any  effect  of  the  correctives  upon  the  appetites  of  the  pigs 
might  be  shown.  After  feeding,  water  was  put  in  the  troughs,  so  that 
the  pigs  might  drink  at  will.  On  the  whole,  the  pigs  were  unusually 
regular  in  their  habits  of  feeding  and  during  the  entire  trial  not  one 
pig  missed  a  feed. 

Feeds. 

All  lots  were  fed  the  following  mixture  of  grain :  ^ 


Corn  meal   200  lbs. 

Wheat  middlings   100  lbs. 

Wheat  bran    80  lbs. 

Linseed  meal    50  lbs. 


Correctives. 

The  correctives  were  comparatively  cheap,  and  only  small  amounts 
were  used,  yet  the  cost  is  by  no  means  small  enough  to  be  neglected. 
Brief  descriptions  of  the  correctives  used  and  their  cost  follow : 

Lot  L 

Corrective — soft  coal,  worth  $3.25  per  ton. 

This  coal  was  an  ordinary  grade  used  in  firing  boilers,  but  did  not 
contain  many  large  lumps. 

Lot  IL 

Corrective — wood  charcoal,  worth  one  cent  per  pound. 

This  charcoal  was  made  from  pine  wood  and  was  the  grade  some- 
times used  in  blast  furnaces  for  smelting  iron. 

Lot  III. 


Corrective — for  every  ten  pounds  of  feed  Lot  III  was  fed  one  ounce 
of  the  following  mixture : 


  I 

lb. 

at  I 

cent  worth  $0.01 

Sulfur   

  I 

"  5 

.05. 

Common  salt   

  2 

i( 

"  I 

it 

.02. 

Bread  soda   

  2 

(( 

"  I 

(( 

.02. 

Sodium  hyposulfite   

  2 

a 

6 

a 

.12. 

Sodium  sulfate   

  I 

ti 

"  3 

a 

.03. 

  I 

it 

"  15 

t( 

•15- 

10 

"  4 

{< 

40 
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The  above  ingredients  were  pulverized  and  mixed  together  thor- 
oughly. The  formula  for  this  mixture  was  published  several  years 
ago  in  Farmers  Bulletin  No.  24  of  the  United  States  Department  of 
Agriculture.  It  was  compounded  at  that  time  as  a  cholera  preventive, 
but  has  since  been  superseded  by  more  effective  treatment.  It  was 
selected  for  this  experiment  because  of  its  tonic  properties. 

Table  XI  shows  the  results  in  figures  of  feeding  all  four  lots  during 
this  experiment. 

TABLE  XI. 


Experimnet  No.  6.     Lasted  77  days.     Feb.  12,  to  Apr.  30,  1909. 
Four  pigs  in  each  lot. 


Lot  I. 

Lot  II. 

Lot  III. 

Lot  IV. 

Soft 

Wood 

Tonic 

Nothing 

Kind  of  corrective. 

coal. 

charcoal. 

mixture. 

(check.) 

Average  first  weight,  lbs., 

417 

417 

41.6 

41.7 

Average  last  weight,  lbs., 

95-2 

98.5 

1154 

89.0 

Average  gain,  lbs., 

53-5 

56.8 

73-8 

47-3 

Average  daily  gain,  lbs.. 

•695 

•738 

•958 

.614 

Feed  consumed  daily, 

per  pig,  lbs.. 

2.69 

2.61 

2.97 

2-34 

Total  feed  consumed,  lbs.. 

830 

803 

914 

722 

Total  corrective 

consumed,  lbs., 

267 

33 

8.21 

Feed  for  100  lbs.,  gain,  lbs., 

388 

354 

310 

382 

Cost  of  feed  for 

100  lbs.  gain, 

$5-93 

$542 

$474 

$5-84 

Cost  of  corrective  for 

100  lbs.  gain. 

$0.20 

$0.14 

$0.11 

Total  cost,  100, lbs.  gain, 

$6.13 

$5-56 

$4.85 

$5-84 

Table  XI  shows  that  according  to  rapidity  of  gains  the  lots  ranked 
in  the  following  order:  first,  Lot  III,  tonic  mixture;  second.  Lot  II, 
charcoal;  third.  Lot  I,  soft  coal;  and  fourth,  Lot  IV,  no  corrective. 
Lot  III,  tonic  mixture,  also  required  less  grain  for  100  pounds  gain, 
thereby  producing  gains  more  cheaply,  than  any  of  the  other  lots.  It 
may  be  noticed  that  Lot  III  consumed  one  hundred  (192)  ninety  two 
pounds  more  feed  than  Lot  IV  having  no  corrective. 

This  was  a  decided  difference  in  appetite,  due  apparently  to  the  cor- 
rective alone. 

Attention  is  here  called  to  the  fact  that  Lot  III  was  the  only  one 
which  received  any  salt  besides  what  may  have  been  contained  in  the 
feed.  It  is  probable  that  this  fact  has  an  important  bearing  on  the 
quantity  of  feed  eaten  and  the  number  of  pounds  gained.  However, 
the  comparison  between  any  two  of  the  other  three  lots  is  fair,  and 
any  difference  in  gains  or  costs  must  be  attributed  to  the  difference  in 
correctives  fed. 


108  MARYLAND  AGRICULTURAL  EXPERIMENT  STATION. 

Inasmuch  as  the  pigs  getting  soft  coal  ate  large  quantities  of  this 
corrective,  and  yet  had  better  appetites  and  gained  more  pounds  than 
the  pigs  having  no  corrective,  it  would  seem  that  the  soft  coal  was 
not  harmful,  in  unlimited  quantity,  but  rather  beneficial. 

TABLE  XII. 

Financial  Statement. 

Lot  I. 


214  lbs.  pork  at  8  cents  $17.12 

830  lbs.  feed  at  $1.53  per  cwt  $12.70 

267  lbs.  coal  at  16  cents  per  cwt  43 

Total  cost  $13-13 

Profit    $3.99 

Lot  11. 

227  lbs.  pork  at  8  cents  $18.16 

803  lbs.  feed  at  $1.53  per  cwt  $12.29 

33  lbs.  charcoal  at  i  cent  per  lb  33 

Total  cost   $12.62 

Profit   $5-54 

Lot  III. 

295  lbs.  pork  at  8  cents  $23.60 

914  lbs.  feed  at  $1.53  per  cwt  $13-98 

8.21  lbs.  tonic  at  4  cents  per  lb  33  ' 

Total  cost   $14-31 

Profit    9-29 

Lot  IV. 

189  lbs.  pork  at  8  cents  per  lb  $I5-I2 

722  lbs.  feed  at  $1.53  per  cwt   11-05 

Profit    $4-07 


EXPERIMENT  No.  7. 
Hopper  Feeding— A  Preliminary  Test. 

Palatability  probably  has  an  important  bearing  upon  the  value  of  a 
feed  to  an  animal,  but  perhaps  the  appetite  is  partly  controlled  by  the 
need  of  the  body  for  this  or  that  compound  contained  in  the  feed.  _  If 
allowed  to  choose  its  own  feed,  will  a  pig  eat  a  ration  approximating 
that  designated  by  the  feeding  standards  ? 
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This  question  induced  the  feeding  of  a  pen  of  pigs  on  hoppers 
which  would  furnish  several  kinds  of  feed  and  in  such  quantities  as 
the  appetites  of  the  pigs  demanded. 

The  pigs  were  five  Duroc  Jersey  sows  raised  by  the  Experiment 
Station.  They  were  iTiore  than  six  months  old  at  the  beginning  of  the 
test,  but  ranged  between  34  and  59  lbs.  in  weight,  and  their  appear- 
ance showed  a  lack  of  normal  development. 

They  were  allowed  access  at  all  times  to  corn  meal,  wheat  bran. 
Armour's  feeding  tankage  and  old  process  linseed  meal.  Each  of  these 
feeds  was  in  a  separate  hopper.  Alfalfa  hay  in  a  rack  and  also  wood 
charcoal  were  offered  at  first,  but  were  discontinued  because  the  pigs 
did  not  eat  them. 


Figure  1. — Feed  Hopper. 


A  drawing  of  one  of  the  hoppers  is  shown  in  Figure  i.  This  hopper 
is  made  of  inch  boards,  and  consists  of  an  upright  box  i  ft.  square  by 
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3  ft.  high,  with  a  horizontal  box  i  ft.  by  2  ft.  by  3  in.  at  the  bottom. 
The  upright  box  holds  the  supply  of  feed  and  the  horizontal  box  is 
made  fast  so  as  to  catch  the  feed  as  the  pig  roots  it  down.  The  bottom 
of  the  upright  box  is  a  smooth  slanting  board  which  guides  all  the  feed 
to  the  outlet.  The  outlet  extends  entirely  across  one  side  of  the  up- 
right box,  and  is  about  one  and  a  half  inches  wide,  varying  slightly 
with  the  kind  of  feed  used. 

Once  each  day  what  feed  remained  in  the  hoppers  was  weighed,  and 
enough  added  to  keep  them  from  getting  empty.  These  pigs  did  not 
show  any  signs  of  getting  "off  feed,"  and  did  not  squeal  from  hunger. 
They  were  noticeably  contented  and  thrifty. 

One  pig  in  the  lot  made  a  gain  of  one  hundred  (160)  sixty  pounds 
in  seventy  (77)  seven  days,  and  the  total  gain  for  the  five  pigs  was 
five  hundred  (580)  eighty  pounds  in  the  same  time. 

Table  XIII  shows  the  average  weights,  gains  and  feed  consumed. 
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TABLE  XIII. 


One  lot  of  five  pigs. 


Kind  of  feed. 


Free  access  to  corn  meal,  wheat  bran, 
linseed  meal  and  feeding  tankage  in 
separate  hoppers. 


Average  daily  gain,  lbs, 


Average  first  weight,  lbs 
Average  last  weight,  lbs. 
Average  gain,  lbs  


48.1 
1 64. 1 
1 16.0 
I-5I 


Feed  consumed  daily,  per  pig,  lbs 


4.73  corn  meal. 

.14  bran. 

.32  linseed  meal. 

.32  tankage. 


5.51  total. 


Feed  for  100  lbs.  gain,  lbs 


314  corn  meal. 
9  bran. 
22  linseed  meal. 
21  tankage. 


366  total. 


Cost  of  feed  for  100  lbs.  gain 


'  $4.71  corn  meal. 

$0.13  bran. 

$0.44  linseed  meal. 
^  $0.37  tankage. 


$5.65  total. 
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Table  XIII  shows  that  this  lot  of  pigs  fed  with  hoppers  and  allow- 
ed to  eat  as  much  as  they  wanted  of  all  the  four  feeds ;  corn  meal, 
wheat  bran,  linseed  meal  and  feeding  tankage,  made  an  average  daily 
gain  of  one  (1.51)  and  fifty-one  hundredths  pounds. 

By  looking  at  the  daily  consumption  of  feed  we  see  that  the  pigs 
ate  much  more  of  the  corn  meal  than  of  all  the  other  feeds  com- 
bined. These  pigs  made  very  satisfactory  gains  for  feed  consumed, 
requiring  a  total  of  only  three  hundred  (366)  sixty-six  pounds  of 
feed  to  make  100  lbs.  gain. 

,  It  is  worth  noting  how  regular  these  pigs  were  in  their  habits  of 
feeding.  To  illustrate  this  point  part  of  the  actual  daily  record  of 
feed  eaten  is  shown  in  Table  Xllla. 

This  table  shows  the  amounts  of  feed  eaten  during  the  middle 
three  weeks  beginning  with  the  fifth  week  of  the  experiment. 


Table  Xllla. 


Daily  Feed  Record  in  Pounds. 


1909. 
March 


April 


Corn 

13 
14 

15 
16 

17 
18 

19 
20 
21 
22 
23 
24 
25 
26 

27 
28 

29 
30 

31 
I 
2 


meal. 
23.00 
23.00 

28.7s 
24.50 

25-50 
24.00 

23-  50 

24-  75 

25-  75 
21.75 
24.25 

25-50 
24.25 
26.50 
24.00 
22.25 
24.00 
25.00 
28.25 
25.00 
25-25 


Wheat 


bran. 
-75 
•75 
-25 
.00 

•25 
.00 

•75 
•75 
■25 
•25 
.00 
.00 
.00 
•50 

•25 
.00 
.00 
.12 

-13 
.00 
.00 


Linseed  meal. 
2.00 
2.00 

1-  75 
2.50 

2-  25 
1.50 

-50 
1-75 
1-75 
1-75 
1-75 
1-25 
1.25 
1. 00 
1.50 
1.25 
1-25 
1-75 
2.00 
1.25 
1.50 


Tankage. 
1.50 
2.25 
2.25 
2.25 
2.25 
2.00 
1-75 
1-25 
2.00 
1.50 

1-25 

1.50 

1-25 
1. 00 
1.50 
1.25 
1.50 
1-75 
1-75 
1-75 
1.25 


The  amounts  of  feed  eaten  during  the  three  weeks  shown  in  Table 
Xllla  may  be  regarded  as  about  the  average  for  the  whole  experi- 
ment. During  the  previous  four  weeks  the  amounts  were  smaller 
and  during  the  four  weeks  following  the  quantities  were  consider- 
ably larger.  Bran  was  the  only  feed  of  which  the  pigs  ever  failed 
to  eat  some  for  a  day.  The  greatest  variation  between  the  amounts 
of  corn  meal  eaten  on  any  two  successive  days  during  the  three 
weeks  shown  was  five  (5.75)  and  seventy-five  hundredths  pounds 
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which  divided  by  five  would  be  one  (1.15)  and  fifteen  hundredths 
pounds  for  each  pig.  While  the  amounts  of  linseed  meal  and  tank- 
age consumed  were  never  very  large,  yet  some  of  these  feeds  were 
always  eaten  during  the  day. 

Table  Xlllb  shows  the  chemical  composition  of  the  feeds  used 
as  analyzed  by  Mr.  L.  B.  Broughton  in  the  Experiment  Station  labora- 
tory. 


TABLE  Xlllb. 
Chemical  Composition  of  Feeds  Used. 


Name  of          Water  Ash  Crude  Fiber  N-free  Fat 

feed  protein  extract 

Per  ct.  Per  ct.  Per  ct.  Per  ct.  Per  ct.  Per  ct. 

Corn  meal  12.97  ^-55  2.27  69.19  5.27 

Wheat  bran            9.75  6.45  13.87  11.43  52.05  6.45 

Linseed  meal           8.83  4.80  34.12  7.38  38.32  6.55 

Tankage                   6.30  32.82  35.06  4.60  7.70  13.52 


The  digestibilities  of  feeds  in  Table  XIIIc  are  taken  from  Henry's 
"Feeds  and  Feeding",  loth  Ed.,  p.  581. 

The  digestibilities  used  for  the  dry  matter,  crude  protein  and  fat 
in  the  tankage  are  those  given  for  flesh  meal.  The  digestibilities  of 
fiber  and  nitrogen-free  extract  are  assumed. 


TABLE  XIIIc. 
Numerical  Coefficients  of  Digestibility. 


Carbohydrates 

Name  of           Dry  Crude  Fiber  N-free  Fat 

feed             matter  protein  extract 

Per  ct.  Per  ct.  Per  ct.  Per  ct.  Per  ct. 

Corn  meal              90  88  39  94  80 

Wheat  bran            66  75  -      34  66  72 

Linseed  meal....    77  86  12  85  80 

Tankage                  92  97  15  80  87 


The  amounts  of  digestible  nutrients  fed,  found  by  multiplying  the 
amount  of  a  nutrient  in  one  pound  of  feed,  as  shown  in  an  analysis 
(Table  Xlllb),  by  the  numerical  coefficient  of  digestibility  (Table 
XIIIc)  and  this  product  by  the  number  of  pounds  of  feed  given  the 
animal,  are  shown  in  Table  Xllld. 
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TABLE  Xllld. 
Digestible  Nutrients  in  Feed  Consumed. 


Name  of            Amount  Dry  Crude  Carbohydrates  Fat 

feed                  fed  matter  protein  Fiber  N-free 

cxt  rsct 

lbs.  lbs.        lbs.  lbs.  lbs.  lbs. 

Corn    meal.'  4.73  3704  .364  .421       3.075  .189 

Wheat  bran  14  .083       .015  .005  .048  .006 

Linseed  meal  32  .225       .094  .003  .104  .017 

Tankage   32  .276       .109  .002  .026  .038 

5.51  4.228       .582  .431  3.253  .250 

Standard  ration   3-500       .500  2.310  .080 


The  nutritive  ratio  of  the  above  1  ation  is  i  :7.3. 
TABLE  XIV. 
Financial  Statement. 
Experiment  No.  7.   One  lot. 


580  lbs.  pork  at  8  cents  $46.40 

1823  lbs.  corn  meal  at  $30  per  ton  $27.35 

53  lbs.  bran  at  $28  per  ton  74 

125  lbs.  linseed  meal  at  $40  per  ton   2.50 

122  lbs.  tankage  at  $35  per  ton   2.14 


Total  cost  feed   32.73 

Profit   $13.67 


EXPERIMENT  No.  8. 

Hopper  Versus  Grinder — First  Test. 

Wishing  to  test  the  efficiency  of  the  "Hog  Motor  Grinder  and  Feed- 
er", a  machine  that  is  upon  the  market,  this  test  was  arranged  to  feed 
one  lot  with  the  "grinder"  and  another  lot  with  the  hopper  described 
in  Experiment  No.  7.  Thus,  the  pigs  in  one  lot  were  eating  corn  meal 
which  they  ground  for  themselves  while  those  in  the  other  lot  were 
eating  shelled  corn.  In  addition  to  the  corn  each  lot  was  fed  wheat 
middlings  and  separator  skim  milk  in  a  trough.  The  aim  was  to  give 
the  hopper  fed  lot  as  much  middlings  as  they  would  clean  up  in  addi- 
tion to  the  shelled  corn.  Skim  milk  was  fed  as  available  but  was  al- 
ways limited  in  quantity.  Lot  II  on  the  Grinder  was  fed  the  same 
quantity  of  middlings  and  the  same  quantity  of  milk  as  Lot  I  on  the 
hoppers.  All  conditions,  then,  were  the  same  for  the  two  lots  except 
the  method  of  feeding  the  corn. 

The  corn  used  was  of  inferior  quality  and  is  rated  at  three  fourths 
the  usual  price, 
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The  pigs  were  allowed  access  to  wood  charcoal  and  rock  salt 
throughout  the  experiment. 

The  pigs  were  all  from  one  litter  and  were  uniform  and  thrifty. 
They  were  half-bred  Duroc  Jerseys,  their  dam  being  of  unknown 
breeding.  These  pigs  were  nearly  four  months  old  at  the  beginning 
of  the  test.  Previous  to  the  experiment  they  had  run  on  blue  grass 
pasture  with  some  grain  in  addition. 

Table  XV  shows  the  weights,  gains,  feed  consumed  and  costs  for 
Experiment  No.  8. 

TABLE  XV. 


Experiment  No.  8.  Lasted  75  days.    July  i  to  Sept.  14,  1909. 
Four  pigs  in  each  lot. 


Lot  I. 

Lot  II. 

Hopper. 

Grinder. 

Average  first  weight,  lbs. 

95-6 

96.5 

Average  last  weight,  lbs. 

2347 

220.7 

Average  gain,  lbs. 

1 39- 1 

124.2 

Average  daily  gain,  lbs. 

1.85 

1.65 

Feed  consumed  daily 

4.76  corn 

4.04  corn 

per  pig,  lbs. 

1.27  middlings 

1.27  middlings 

6.31  milk 

6.31  milk 

Feed  for 

256  corn 

244  corn 

100  lbs.  gain,  lbs. 

68  middlings 

76  middlings 

339  milk 

385  milk 

Cost  of  feed  for 

$2.69  corn 

$2.56  corn 

100  lbs.  gain 

$0.89  middlings 

$1.02  middlings 

$0.85  milk 

$0.96  milk 

$4.43  total 

$4.54  total 

It  can  be  seen  in  Table  XV  that  while  both  the  hopper  and  grinder 
gave  good  results,  the  pigs  fed  with  the  hopper  consumed  more  feed, 
made  faster  gains  and  made  more  gain  for  a  given  amount  of  feed. 

The  financial  statement  in  Table  XVI  will  serve  to  show  the  dif- 
ference in  profits  for  the  two  methods. 


TABLE  XVI. 
Financial  Statement. 

Lot  I. — Hopper. 

556.5  lbs.  pork  at  8  cents.  . .  . 
1429  lbs.  corn  at  $21  per  ton 


 $44-52 

$15.00 
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380  lbs.  middlings  at  $29  per  ton   5.51 

1892  lbs.  milk  at  25  cents  per  cwt   4.73 

-  Total  cost  feed   25.24 

Profit  $19-28 

Lot  II. — Grinder. 

497  lbs.  pork  at  8  cents  $3976 

1213  lbs.  corn  at  $21  per  ton  $12.74 

380  lbs.  middlings  at  $29  per  ton   5.51 

1892  lbs.  milk  at  25  cents  per  cwt   4.73 

Total  cost  feed   22.98 

Profit   $16.78 


EXPERIMENT  NO.  9. 
Hopper  Versus  Grinder — Second  Test. 

This  experiment  was  planned  to  compare  further  the  merits  of  the 
Hog  Motor  Grinder  and  Feeder  and  the  hopper  used  in  Experiment 
No.  7.  Experiment  No.  9  differs  from  experiment  No.  8  in  one  re- 
spect, — corn  meal  was  fed  in  the  hoppers  instead  of  shelled  corn. 
The  corn  meal  fed  in  the  hopper  was  ground  from  the  same  corn  that 
was  fed  in  the  grinder. 

The  pigs  were  from  a  single  litter  and  were  cross-bred  Duroc 
Jersey-Berkshires.  They  were  nearly  five  months  old  when  the  test 
started.  These  pigs  had  been  raised  mainly  on  blue  grass  pasture  with 
middlings  slop  and  some  corn.  They  always  had  access  during  the  ex- 
periment to  rock  salt  and  soft  coal. 

The  same  grade  of  corn  was  used  as  in  Experiment  No.  8;  there- 
fore the  shelled  corn  is  rated  at  $21  and  the  corn  meal  at  $23  per  ton 

Weights,  gains,  feed  and  costs  will  be  found  in  Table  XVII. 

TABLE  XVII. 

Experiment  No.  9.    Lasted  35  days.    Oct.  i  to  Nov.  4,  1909 
Four  pigs  in  each  lot. 


Lot  I.  Lot  II. 

Hopper.  Grinder. 

Average  first  weight,  lbs.         loi.o  .  100.7 

Average  last  weight,  lbs          174-7  165.9 

Average  gain,  lbs.                    73.7  65.2 

Average  daily  gain,  lbs.              2.1 1  1.86 

Feed  consumed  daily                  6.06  corn  5.07  corn 

per  pig,  lbs.                         1.49  middlings  1.49  middlings 
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Feed  for  287  corn  273  corn 

100  lbs.  gain,  lbs.  71  middlings  80  middlings 

Cost  of  feed  for  $3-30  corn  $2.86  corn 

100  lbs.  gain,  $1.02  middlings         $1.16  middlings 

$4.32  total  $4.02  total 

TABLE  XVIII. 

Financial  Statement. 

Lot  I. — Hopper. 

295  lbs.  pork  at  8  cents  $23.60 

848  lbs.  corn  at  $23  per  ton  $9-75 

209  lbs.  middlings  at  $29  per  ton   3.03 

Total  cost  feed   12.78 

Profit   $10.82 

Lot  II.— Grinder. 

260.5  lbs.  pork  at  8  cents  $20.84 

710  lbs.  middlings  at  $29  per  ton  $3-03 

209  lbs.  corn  at  $21  per  ton   7.45 

Total  cost  feed   10.48 

Profit  $10.36 


By  observing  Tables  XVII  and  XVIII  we  may  see  that  Lot  I  fed 
with  a  hopper  consumed  more  feed,  made  faster  gains,  and,  notwith- 
standing the  facts  that  the  pigs  fed  with  the  grinder  produced  100  lbs. 
gain  more  cheaply  and  that  Lot  I  was  charged  more  for  feed  the  mar- 
gin of  profit  was  slightly  on  the  side  of  the  hopper.  This  is  an  in- 
stance where  number  of  pounds  gained  counts  more  towards  total  pro- 
fits than  the  relative  cost  of  producing  one  pound  gain. 

EXPERIMENT  NO.  10. 

Hopper  versus  Trough — First  Test. 

This  test  was  planned  in  order  to  compare  the  ordinary  method  of 
slop  feeding  in  a  trough  with  the  hopper  feeding. 

The  pigs  were  cross-bred  Berkshire-Duroc  Jerseys  selected  from 
four  litters  of  about  the  same  age.  These  pigs  were  about  five  months 
old  at  the  beginning  of  the  experiment  and  had  been  confined  in  pens 
and  fed  on  soaked  corn  and  middlings  since  weaning  at  about  two 
months  of  age. 
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Two  lots  of  five  pigs  each  were  fed  identical  mixtures  of  feed,  the 
difference  between  the  lots  being  in  the  manner  in  which  the  feed  was 
given.  Lot  I,  on  hoppers,  had  dry  feed  always  before  them.  Lot  II 
was  fed  twice  daily  in  a  trough  and  their  feed  was  made  into  a  slop. 
Both  lots  had  water  always  before  them. 

The  feed  consisted  of  the  following  mixture : 

Corn  meal   200  lbs; 

Wheat  middlings   300  " 

Wheat  bran   100  " 

Both  lots  were  given  access  to  rock  salt  and  both  lots  had  all  the 
soft  coal  they  would  eat  until  May  17th,  after  which  no  coal  was  fed. 

TABLE  XIX. 

Experiment  No.  10.   Lasted  63  days.    April  4,  to  June  6,  1910. 
Five  pigs  in  each  lot. 


Lot  I.  Lot  II. 

Hopper.  Trough. 

Average  first  weight,  lbs.  82.9  83.3 

Average  last  weight,  lbs.  127.8  129.4 

Average  gain,  lbs.  44.9  46.1 

Average  daily  gain,  lbs.  .71  .73 

Feed  consumed  daily 

per  pig,  lbs.  3.71  3.50 

Feed  for  100  lbs.  gain,  lbs.  520  478 

Cost  of  feed  for 

100  lbs.  gain  $7-58  $6.97 

TABLE  XX. 
Financial  Statement. 

Lot  I. — Hopper. 

224%  lbs.  pork  at  8  cents  $17.96 

1168  lbs.  grain  at  $29.16  per  ton   17.03 

Profit  $0.93 

Lot  II. — Trough.  , 

230 V2  lbs.  pork  at  8  cents  $18.44 

iioi  lbs.  grain  at  $29.16  per  ton   16.05 

Profit   $2.39 
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EXPERIMENT  NO.  ii. 


Hopper  versus  Trough — Second  Test. 


This  test  was  conducted  in  order  to  get  more  data  comparing  hopper 
feeding  with  the  ordinary  slop  feeding  method. 

Two  lots  of  five  pigs  each  were  fed  the  same  ration,  Lot  I  being  fed 
only  dry  feed  by  means  of  the  hoppers  and  Lot  II  being  fed  only  slop 
in  a  trough. 

Each  lot  contained  three  cross-bred  Duroc  Jersey-Berkshire  pigs 
and  two  Duroc  Jersey  pigs.  They  were  all  from  two  litters  and  were 
about  three  and  a  half  months  old  when  the  test  began. 

Previous  to  the  experiment  these  pigs  had  run  on  blue  grass  pasture 
and  had  been  fed  mainly  on  middlings  with  some  corn  meal.  They 
were  in  medium  flesh  when  put  on  experiment. 

The  ration  fed  consisted  of  equal  parts  by  weight  of  hominy  chop 
and  middlings.  It  was  the  intention  to  feed  two  pounds  of  skim  milk 
for  each  pound  of  grain  fed  Lot  II,  and  to  feed  Lot  I  an  equal  weight 
of  skim  milk.  However,  no  milk  was  fed  after  the  first  seventeen  days 
because  it  was  no  longer  available. 

While  being  fed,  the  skim  milk  was  mixed  with  the  grain  for  Lot  II, 
but  was  fed  alone  in  a  trough  to  Lot  I.  Both  lots  had  as  much  water 
as  they  would  drink.   Both  lots  had  rock  salt  before  them  at  all  times. 


Experiment  No.  ii.    Lasted  64  days.    June  29  to  August  31,  1910. 
Five  pigs  in  each  lot. 


TABLE  XXI. 


Lot  I. 

Hopper. 


Lot  II. 
Trough. 


Average  first  weight,  lbs. 
Average  last  weight,  lbs. 
Average  gain,  lbs. 
Average  daily  gain,  lbs. 


58.0 
138.4 
80.4 
1.26 


58.4 
145-4 
87.0 
1.36 


Feed  consumed  daily 


4.85  grain 
6.73a  milk 


4.72  grain 
6.73a  milk 


per  pig,  lbs. 


Grain  for  100  lbs.,  gain  lbs.       387.00  348.00 

Cost  of  grain  for  too  lbs.  gain  $5.71  $5-i3 
a.  Refers  to  the  first  seventeen  days  only. 
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TABLE  XXII. 
Financial  Statement. 


Lot  I.— Hopper. 

402  lbs.  pork  at  8  cents  $32.16 

1554  lbs.  feed  at  $29.50  per  ton  $22.92 

572  lbs.  milk  at  25  cents  per  cwt   1.43 

Total  cost  feed   24.35 

Profit    $7.81 

Lot  II. — Trough. 

435  lbs.  pork  at  8  cents  $34-8o 

1512  lbs.  feed  at  $29.50  per  ton  $22.30 

572  lbs.  milk  at  25  cents  per  cwt   r.43 

Total  cost  feed   23.73 

Profit  $11.07 


One  point  should  be  noted  in  connection  with  Experiments  Nos. 
10  and  II.  The  dry  feedin^g^  in  the  hopper  requires  less  labor  than  the 
slop  feeding.  In  practice  a  hopper  could  be  filled  with  feed  and  visited 
just  enough  each  day  to  insure  a  proper  flow  of  feed.  Also,  the  hopper 
feeding  removes  the  danger  of  getting  "ofif  feed"  which  will  often  be 
experienced  in  slop  feeding  with  a  careless  attendant. 

GENERAL  DISCUSSION. 

It  may  occur  to  some  readers  that  the  financial  returns  from  the  hog 
feeding  in  these  experiments  were  not  large.  It  should  be  realized, 
however,  that  only  the  feeder's  profit  is  allowed ;  while  usually  a  man 
in  the  business  of  producing  pork  for  market  gets  a  profit  on  the  feed 
raised  on  the  farm  when  the  hogs  pay  market  price  for  it,  and  again, 
he  gets  the  breeder's  profit,  or  the  difference  between  the  cost  of  rais- 
ing a  pig  to  weaning  age  and  the  selling  price  at  that  time. 

Another  way  in  which  the  hog  makes  a  profit  for  his  owner  is  bv 
paying  a  much  better  return  for  feed  of  inferior  quality  than  could 
be  obtained  by  the  sale  of  this  feed.  Some  persons  seem  to  think  that 
the  main  purpose  of  the  hog  is  to  utilize  wastes  and  unsalable  products. 
Tt  is  often  a  eond  practice  to  feed  hogs  unon  such  substances,  but  there 
is  no  good  reason  for  confining  the  hog  industry  to  producing  hogs  in 
this  manner  if  they  will  pay  a  profit  upon  other  and  more  valuable 
feeds.  While  in  the  experiments  in  this  bulletin  the  main  aim  was 
not  to  make  large  profit,  but  rather  to  make  fair  comparisons  under 
existing  conditions,  yet  it  should  be  noted  that  nearly  every  test  proved 
profitable  with  the  first  quality  feeds  used. 
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Another  point  not  to  be  lost  sight  of,  is  that  the  hog  removes  a 
minimum  amount  of  fertihzing  material  in  the  carcass  and  leaves  a 
maximum  amount  in  the  manure. 

If  it  were  possible  to  persuade  a  large  number  of  men  to  go  into  the 
hog  raising  business  probably  a  large  percentage  of  them  would  fail 
besides  hurting  the  profits  of  the  men  who  were  already  in  the  work. 
Yet,  it  is  believed  that  many  more  hogs  could  be  raised  to  advantage 
in  Maryland  than  at  present.  The  appeal,  however,  is  not  so  much  for 
more  hogs,  but  for  better  hogs,  and,  especially,  for  better  methods  of 
feeding  and  management. 

Summary. 

1.  Pigs  allowed  silage  at  will  made  faster  and  more  economical 
gains  than  those  having  ground  fodder  mixed  with  their  feed. 

2.  Young  hogs  made  faster  gains  upon  corn  meal  and  skim  milk 
than  upon  shelled  corn  and  skim  milk,  but  if  cost  of  grinding  was 
subtracted  the  difference  in  profit  was  small  though  still  in  favor  of 
corn  meal  as  against  shelled  corn. 

3.  Pigs  fed  a  mixture  of  grains  soaked  for  24  hours  made  both 
faster  and  cheaper  gains  than  either  pigs  fed  the  same  feed  mixture 
dry,  or  those  having  it  given  freshly  mixed  with  water. 

4.  Pigs  fed  for  a  period  of  56  days  on  a  ration  consisting  of 
shelled  corn,  wheat  middlings  and  skim  milk  grew  faster  than  those 
having  chopped  alfalfa  substituted  for  part  of  the  middlings  in  the 
above  ration.  When  the  test  was  continued,  rejecting  two  sick  pigs 
from  the  lot  without  alfalfa,  the  pigs  getting  alfalfa  gave  the  better 
results. 

5.  The  substitution  of  wheat  bran  for  one-fifth  the  weight  of 
hominy  chop  increased  the  value  of  the  ration  but  hominy  chop  alone 
gave  better  results  than  a  mixture  of  three  pounds  hominy  chop  to 
two  pounds  bran. 

6.  Soft  coal  in  unlimited  quantity  seemed  not  to  be  harmful  to 
pigs  in  confined  pens.  Soft  coal,  wood  charcoal  and  a  tonic  mixture 
ranked  according  to  value  as  correctives  in  the  following  order:  (i) 
tonic  mixture  (2)  wood  charcoal,  (3)  soft  coal.  The  lot  of  pigs 
having  no  corrective  made  smaller  gains  than  anv  of  the  other  lots, 
but  produced  pork  more  cheaply  than  the  lot  on  soft  coal. 

7.  Five  pigs  allowed  to  eat  as  much  as  they  wanted  of  four  dif- 
ferent feeds  made  good  gains,  ate  regularly  without  surfeiting  and 
produced  pork  economically.  The  nutritive  ratio  of  the  voluntary 
ration  they  consumed  was  1 17.3. 

8  and  9.  The  Hog  Motor  Grinder  and  Feeder  gave  good  results 
in  two  tests.  However,  when  used  in  comparison  with  hopper  feeding 
of  both  shelled  corn  and  corn  meal  the  margin  of  profit  was  in  favor 
of  the  hopper-fed  pigs. 

10  and  II.  In  two  tests  ordinary  slop  feeding  gave  better  results 
than  hopper  feeding  if  no  allowance  was  made  for  difference  in  labor 
or  danger  of  the  pigs  surfeiting  on  slop. 
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PART  II. 

DESCRIPTION  OF  TWO  TYPES  OF  HOGHOUSES. 
The  Maryland  Station  Hoghouse. 

This  building  is  designed  as  a  place  to  house  and  feed  hogs  at  any 
season  of  the  year.  It  consists  of  five  pens  of  equal  size,  a  feeding 
aisle  and  five  feed  bins.  This  hoghouse  is  open  to  the  south  and  has 
a  roof  of  single  slope  or  a  shed-roof. 

Each  pen  is  made  up  of  three  parts  made  by  different  levels  of  the 
floor.  The  central  part  is  a  mc.i'ure  pit  which  is  ten  inches  lower 
than  the  rest  of  the  floor.  The  \.outh  division  of  the  pen  is  a  feeding 
fioor  with  a  trough  across  the  end  while  the  north  division  is  the  sleep- 
ing floor  or  bed.  The  entire  floor  of  the  building  is  cement  except  the 
feed  bins  and  the  sleeping  floor. 

The  frame  is  made  of  the  following  pieces : 


Sills  6"  X  6" 

Main  posts  6"  x  6" 

Intermediate  posts  3"  x  4" 

Braces  3"  x  4" 

Plates  4"  X  6" 

Purloins  2"  x  8" 

Rafters  2"  x  6" 

Joists  4"  x  6" 


This  frame  is  made  heavy  in  order  to  support  the  slate  roof.  The 
floor  in  the  beds  is  made  of  oak  plank  2"xi2".  The  partitions  between 
pens,  including  the  gates,  are  i"x2%"  slats  2"  apart  nailed  on  2"x4" 
cross-pieces.  Under  each  gate  is  a  movable  2"xi2"  oak  plank  as  par- 
tition in  manure  pit.  The  sides  of  the  building  are  made  of  a  single 
thickness  of  %"x5"  German  or  Novelty  siding.  The  front  is  boarded 
up  five  feet  above  foundation  and  covered  with  inch-mesh  wire  from 
this  height  to  the  roof.    The  troughs  are  of  iron. 

The  dimensions'^-  of  this  piggery  will  be  found  in  Figs.  2  and  3, 
while  the  arrangement  for  feeding  and  cleaning  pens  and  the  plan  of 
minor  parts  of  equipment  may  be  seen  in  Figs.  2  to  8. 
''•"It  may  be  well  to  enumerate  a  few  of  the  special  points  in  con- 
struction" and  some  of  the  advantages  of  this  piggery. 

"ist.  It  is  faced  to  the  south  so  as  to  permit  the  rays  of  the  sun 
to  shine  upon  the  beds  of  the  pigs  at  the  extreme  rear  end  of  the  pen 
in  the  winter  season  and  also  (the  slope  of  the  roof  is  such  as)  to  give 
shade  in  that  portion  in  summer. 

"2d.  The  lattice  construction  between  the  pens,  at  the  ends  and 
rear,  admit  of  a  free  circulation  of  air  in  warm  weather. 

"3d.    The  location  of  the  manure  pit  in  the  center  and  below  the 

a.  Note.  Each  pen  has  been  made  six  inches  wider  than  in  the 
original  plans  of  this  piggery  in  order  to  allow  the  opening  of  any  gate 
independently  of  the  others. 

b.  Note.    Quotation  marks  refer  to  Maryland  Bulletin  No.  63,  p.  3. 
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level  of  the  sleeping  and  feeding  floors  with  all  drainage  towards  it, 
aids  materially  in  maintaining  a  proper  sanitary  condition."  "The 
manure  pit  is  concreted  which  enables  the  saving  of  all  liquid  excre- 
ments." 

4th.  "The  swinging  gates  close  the  pigs  into  their  beds,"  facilitate 
the  "changing  of  pigs  from  pen  to  pen"  and  allow  the  easy  removal 
of  manure. 

5th.  "The  swinging  fronts  to  the  pens  permit  the  food  to  be  easily 
placed  in  the  trough  and  evenly  distributed  so  that  the  pigs  have  an 
equal  chance  at  feeding  time." 

6th.  "A  feed  bin  is  placed  in  front  of  each  pen  which  facilitates 
feeding  and  enables  keeping  diflferent  feed  for  each  pen  if  desired." 

7th.  "The  general  plan  can  be  used  and  the  dimensions  and  mater- 
ials modified  so  as  to  meet  the  demands  of  circumstances." 

The  question  most  often  asked  about  this  piggery  is  whether  it  is 
warm  enough.  This  can  be  answered  in  the  affirmative  except  for 
very  cold  winter  weather.  When  a  sheltered  location  can  not  be 
chosen,  sufficient  protection  can  be  furnished  by  some  kind  of  movable 
or  swinging  frames  to  close  the  beds  during  extremely  cold  nights. 
Another  question  often  asked  is  whether  the  cement  floor  is  con- 
ducive to  the  health  and  comfort  of  the  pigs.  The  cement  floor  is 
satisfactory  in  this  respect  for  a  large  part  of  the  year,  and  during 
winter,  the  feeding  floor  is  the  only  part  not  covered  heavily  with 
bedding. 

Provision  is  made  in  the  plans  of  this  piggery  for  outlets  at  the 
north  ends  of  pens  to  yards  for  exercise.  The  yard  is  a  valuable 
accessory  to  a  building  of  this  nature,  and,  in  choosing  the  site,  care 
should  be  exercised  to  allow  space  for  yards. 


A  Portable  Hog  Cot. 


(Modified  Lovejoy  Type.) 


Originality  is  not  claimed  by  this  Station  for  the  general  design  of 
this  hog  cot.  The  portable  hog  cot  in  several  styles  has  been  in  use 
for  several  years  by  some  of  the  Experiment  Stations  and  some  well 
known  hog  breeders.  The  Illinois,  Wisconsin  and  Michigan  Experi- 
ment Stations,  especially,  have  taken  an  active  part  in  designing  and 
improving  this  kind  of  hoghouse.  The  chief  advantages  of  the  por- 
table hog  cot  are  that  it  can  be  moved  from  place  to  place,  that  it  is 
comparatively  inexpensive,  and  that  each  hog  or  bunch  of  hogs  can  be 
given  a  separate  shelter.  The  portability  makes  possible  the  isolation 
of  sick  hogs,  the  sheltering  of  hogs  on  temporary  pasture,  and  the 
moving  of  the  cot  if  the  surroundings  become  insanitary.  The  size 
of  the  hog  cot  makes  it  easier  to  warm  from  the  body  heat  of  the 
animals,  and  also  reduces  the  drafts. 
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The  cot  shown  in  Fig.  9  has  proven  satisfactory  at  this  Station. 
The  whole  of  the  frame  is  made  of  2"x4"  scantling  except  the  two 
runners  at  the  sides  which  are  2"x8".  The  floor,  which  is  separate 
from  the  rest  of  the  cot,  is  made  of  inch  boards  nailed  on  2"x4" 
cross-pieces.  The  ends  and  roof  of  the  cot  are  covered  with  inch 
boards.  The  whole  outside  of  the  cot  may  be  covered  with  roofing 
paper,  in  which  case  rough  lumber  can  be  used  and  the  width  of  the 
roof  boards  is  not  important.  But  if  no  roofing  paper  is  used  the  roof 
should  be  made  of  wide  boards  and  the  cracks  covered  with  strips. 


Fignrp  10. — Portable  hog  cot  showing  door,  window  and  ventilator. 

In  each  end  of  the  cot  is  a  door  2-4."  high  and  I'-io"  wide  hinged  at 
the  side  to  open  outward.  In  the  south  end  of  the  cot  is  a  window 
sash  above  the  door  and  of  the  same  size  which  is  hinged  at  the  top  to 
open  outward.  The  door  in  the  north  end  of  cot  may  be  hinged  at 
top  if  preferred.  Fenders  to  prevent  brood  sows  from  overlying  pigs 
at  farrowing  time  may  be  provided  by  placing  two  i"xio"  boards  on 
edge,  eight  inches  from  the  floor  and  lengthways  of  the  cot,  with 
about  four  feet  between  them.  These  fender  boards  should  fit  into 
slots  at  the  ends  so  that  they  can  be  removed  when  not  needed.  Ven- 
tilation is  provided  by  raising  the  two  wide  boards  placed  in  the  shape 
of  an  inverted  trough  over  the  comb  of  the  roof. 
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Figure  11. — Lovejoy  Portable  Hog  House,  end  elevation. 
M'opied  from  U.  S.  Dept.  of  Agrl.  Farmers'  Bulletin  No.  205.) 
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FERTILIZERS  ON  ASPARAGUS. 


By  C.  P.  Close,  T.  H.  White  and  W.  R.  Ballard. 


INTRODUCTION. 

Asparagus  has  become  a  most  popular  vegetable  and  is  grown  in 
nearly  all  portions  of  the  country.  Perhaps  the  largest  areas  devoted 
'to  its  culture  are  within  comparatively  easy  reach  of  the  largest  cities, 
but  it  is  often  shipped  across  the  continent  from  California  to  New 
York  City.  It  adapts  itself  to  many  tyf>es  of  soils  and  to  being  planted 
in  areas  of  a  few  hills  in  gardens  to  hundreds  of  acres  in  field  culture. 

For  a  crop  so  universally  grown  as  asparagus  it  seems  strange  that 
so  little  has  been  published  of  results  of  experiments  with  commercial 
fertilizers  and  manures.  The  accounts  given  in  bulletins  and  reports 
are  in  nearly  every  case  too  incomplete  to  be  of  much  value. 

OBJECT. 

The  object  of  this  experiment  was  to  make  comparisons  and  tests 
as  follows : — 

1.  Commercial  fertilizer  versus  barnyard  manure. 

2.  DiflFerent  sources  of  potash. 

3.  Light  and  heavy  applications  of  kainit. 

4.  Heavy  applications  of  nitrate  of  soda  in  spring. 

5.  Heavy  applications  of  salt. 

6.  Manure  in  diflferent  amounts  with  and  without  commercial  fer- 
tilizer. 

7.  Different  times  of  applying  manures  and  fertilizers. 

THE  PLAN. 

The  Experiment  Station  Asparagus  bed  was  started  in  1903  on  med- 
ium loam  of  good  fertility,  one  year  old  plants  being  used  for  plant- 
ing. In  the  spring  of  1905  the  feitilizer  experiment  was  inaugurated. 
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A  portion  of  bed  was  divided  into  twenty  plots  each  ^^^^  of  an  acre 
in  extent. 

The  plots  were  arranged  in  two  tiers  of  ten  each,  one  in  each  tier 
being  a  check  without  any  fertilizer.  Aside  from  the  difference  in  fer- 
tilizing the  plots,  all  received  the  same  care  and  cultivation. 

The  various  amounts  of  fertilizing  materials  used  on  the  different 
plots  are  mentioned  below.  This  experiment  was  planned  by  Director 
H.  J.  Patterson  and  Prof.  W.  N.  Hutt  who  was  then  Horticulturist  of 
the  Experiment  Station. 

Plot  I.  Dissolved  rock  400  pounds,  kainit  400  pounds,  nitrate  of 
soda  200  pounds ;  applied  in  early  spring. 

Plot  2.  Same  as  plot  i  but  was  applied  two  weeks  after  the  cutting 
season  ended. 

Plot  3.  Same  as  plots  i  and  2  but  was  applied  in  October. 

Plot  4.  Dissolved  rock  400  pounds  and  kainit  400  pounds,  applied 
two  weeks  after  the  cutting  season  ended,  and  200  pounds  nitrate  of 
soda  in  early  spring. 

Plot  5.  Check. 

Plot  6.  Nitrate  of  soda  500  pounds  in  early  spring. 
Plot  7.  Muriate  of  potash  120  pounds  two  weeks   after  cutting 
season  ended. 

Plot  8.  Sulphate  of  potash  120  pounds  two  weeks  after  cutting 
season  ended. 

Plot  Q.  Kainit  500  pounds  two  weeks  after  cutting  season  ended. 
Plot  10  Kainit  2000  pounds  two  weeks  after  cutting  season  ended. 
Plot  II.  Dissolved  rock  500  pounds  two  weeks  after  cutting  season 
ended. 

Plot  12  Rotted  manure  10  tons  two  weeks  after  cutting  season  ended. 
Plot  13.  Fresh  manure  20  tons  in  early  spring. 
Plot  14.  Check. 

,Plot  15.  Fresh  manure  20  tons  two  weeks  after  cutting  season  ended. 
Plot  16.  Fresh  manure  20  tons  in  October. 

Plot  17.  Fresh  manure  10  tons  and  kainit  400  pounds,  two  weeks 
after  cutting  season  ended. 

Plot  18.  Fresh  manure  10  tons,  dissolved  rock  400  pounds  and 
•kainit  400  pounds  two  weeks  after  cutting  season  ended. 

Plot  19.  Fresh  manure  10  tons,  dissolved  rock  400  pounds,  kainit 
400  pounds  and  nitrate  of  soda  200  pounds  in  early  spring. 

Plot  20.  Salt  2000  pounds  two  weeks  after  cutting  season  ended. 

Each  plot  should  have  had  44  plants,  but  in  some  cases  a  few  plants 
were  missing. 
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DETAILS  OF  THE  WORK. 

During  the  six  seasons  of  this  experiment,  from  1905  to  1910  in- 
clusive, the  manure  and  fertilizer  were  appHed  broadcast  according-  to 
the  outHne  above.  As  soon  as  the  spring  appHcations  were  made,  two 
furrows  were  plowed  from  each  side  over  the  rows  and  a  harrow  was 
run  crosswise  and  then  lengthwise  of  the  rows  to  level  the  ground  so 
as  to  produce  green  shoots  instead  of  white  ones.  Once  during  the 
cutting  season  this  same  treatment  was  given,  and  then  again  when 
the  fertilizer  and  manure  were  applied  after  the  cutting  season.  In 
1909  and  1910  a  double  disc  cultivator  was  used  instead  of  the  plow 
and  only  one  harrowing  was  necessary  to  level  the  ground. 

The  cutting  season  of  each  year  was  as  follows : — 

In  1905,  from  April  28  to  May  13 ;  in  1906,  from  May  i  to  June  14; 
in  1907,  from  May  i  to  June  17;  in  1908.  from  April  24  to  June  9: 
•n  1909,  from  May  5  to  June  15 ;  in  1910,  from  April  6  to  June  6.  The 
stalks  were  cut  two  or  three  times  a  week  and  those  from  each  plot 
were  counted  and  weighed. 

Table  I  shows  the  number  of  plants  in  each  plot,  the  number  of 
stalks  and  the  weight  of  crop  of  each  plot  each  year,  and  the  total  yield 
of  each  plot  for  the  six  seasons.  Table  II  shows  in  ounces  the  total 
yield  of  each  plot  and  each  plant  for  six  years  and  the  estimated  total 
yield  in  pounds  per  acre  for  each  plot  for  six  years  on  a  basis  of  a  full 
stand  of  4400  plants  per  acre. 

The  plan  on  page  shows  at  a  glance  the  kind  and  amount  of  fer- 
tilizer used  and  when  applied,  the  cost  of  manure  or  fertilizers,  the 
estimated  yield  per  acre  for  six  crops,  and  the  gain  or  loss  for  each 
plot  treatment. 

In  arriving  at  these  figures  fresh  manure  was  valued  at  $2.00  per 
ton,  rotted  manure  at  $3.00  per  ton,  kainit  at  $10.00,  sulphate  of  potash 
at  $45.00,  muriate  of  potash  at  $42.00,  nitrate  of  soda  at  $45.00,  dis- 
solved rock  at  $12.00  and  salt  at  $8.00  per  ton.  The  price  of  asparagus 
is  averaged  at  eight  cents  per  pound  for  the  six  years. 
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TABLE  II. 

Shows  Total  Yield  in  Ounces  for  Each  Plot  for  Six  Years,  Average  Yield 
per  Plant  in  Ounces  and  Yield  per  Acre  for  Full  Stand 
of  4,400  Plants  for  Six  Years. 


Ounces.  plant.       for  4400  plants 


1   2290—  —65.4—  —17991 

2   1881—  —43.1—  —11756 

3   2522—  —58.6—  —16126 

4   2502—  —58.2—  —15998 

5   1550—  -47.2—  —12914 

6   1444—  —41.2—  —11343 

7   1656—  —47.3—  —13393 

8   1824—  —46.7—  —12861 

9   1621—  —62.3—  —17142 

10   2310—  —68.0—  —18682 

11   2036—  —49.6—  —13653 

12   1853—  —53.0—  —14559 

13   2670—  —72.2—  —19826 

14   2149—  —58.0—  —15972 

15   2122—  —54.4—  —14973 

16   2340—  —60.0—  —16500 

17   1953—  —52.7—  —14515 

18   2108—  —62.0—  —17050 

19   2693—  —69.0—  —18994 

20  -   2217—  —61.5-  —16935 
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DISCUSSION  OF  RESULTS. 

The  plan  on  page  140,  shows  at  a  glance  the  time  of  applying  the 
manure  and  fertilizer  and  results  of  the  six  years  work.  The  amounts 
of  fertilizer  and  manure  per  acre  mentioned  were  applied  each  year, 
but  the  value  of  the  fertilizer  and  manure  and  the  total  yield  per  acre 
are  for  the  entire  period  of  six  years. 

In  all  cases  of  gains  in  yield  over  check  plots  the  value  of  the  ferti- 
lizers or  manure  used  is  deducted  from  the  value  of  the  increased  yield 
so  as  to  give  net  gains.  Where  the  yields  fall  below  that  of  the  checks 
the  cost  of  fertilizers  and  manures  is  added  to  the  loss  to  give  the  total 
loss  for  each  plot. 

The  first  comparison  includes  plots  i,  2,  3,  4  and  the  check  5.  On 
plots  I,  2,  3,  and  4  the  same  amounts  of  fertilizer  were  used,  but  the 
time  of  application  was  different  and  the  yields  seem  to  indicate  that 
early  spring  is  the  best  time  for  using  commercial  fertilizer  on  aspar- 
agus beds.  Comparing  plot  i  where  fertilizer  was  applied  in  early 
spring  and  plot  2  where  it  was  applied  two  weeks  after  the  cutting 
season,  the  early  application  resulted  in  a  profit  of  $352.76  and  the  late 
application  in  a  loss  of  $146.04  compared  with  the  check  plot,  a  differ- 
ence of  $498.80  per  acre  in  favor  of  plot  i  over  plot  2  for  a  period  of 
six  years.  The  use  of  fertilizer  on  plot  3  in  October,  and  of  dissolved 
rock  and  kainit  two  weeks  after  the  cutting  season  and  nitrate  of  soda 
in  early  spring  on  plot  4,  gave  nearly  the  same  results,  being  a  gain 
of  $203.56  for  plot  3  and  a  gain  of  $193.32  for  plot  4  for  six  years, 
i  he  result  on  plot  4  is  inconsistent  compared  with  plots  2  and  6  where 
fertilizer  applied  two  weeks  after  the  cutting  season  and  nitrate  of 
soda  in  the  spring  apparently  caused  even  smaller  yields  than  that  of 
the  check  plot. 

On  plot  6  the  use  of  500  pounds  of  nitrate  of  soda  in  early  spring 
resulted  in  a  loss  of  $193.18  in  six  years. 

One  hundred  and  twenty  pounds  of  muriate  of  potash  applied  two 
weeks  after  the  cutting  season  on  plot  7  gave  a  gain  of  $23.20  and 
the  same  amount  of  sulphate  of  potash  used  at  the  same  time  on  plot 
8  caused  a  loss  of  $20.44  P^i"  ^cre  in  six  years. 

Kainit  has  long  been  supposed  to  be  a  good  fertilizer  for  asparagus 
and  the  results  on  plots  9  and  10  bear  out  this  supposition.  Unfortu- 
nately, it  was  used  after  the  cutting  season  only  so  no  results  from  early 
spring  applications  are  available  for  comparison.  On  plot  9  where  it  . 
was  used  at  the  rate  of  500  pounds  per  acre  the  gain  was  $323.24  and 
on  plot  10  where  one  ton  per  acre  was  used  the  gain  was  $401.44.  The 
cost  of  kainit  on  plot  10  was  $45.00  more  than  on  plot  9  and  the  in- 
creased value  of  the  crop  on  plot  10  over  plot  9  was  $78.20  so  the  use 
of  the  larger  amount  was  the  more  profitable.  In  other  words  the  in- 
vestment of  $45.00  brought  returns  of  $78.20. 

The  check  for  plots  1 1  to^  20  inclusive  produced  a  much  heavier  crop 
than  did  the  check  for  plots  i  to  10  inclusive  and  there  is  no  apparent 
leason  for  this.    If  check  plot  5  were  used  for  comparison  with  plots 
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)  I  to  20  inclusive  they  would  show  up  much  better  than  they  do  by 
comparison  with  check  plot  14. 

Plot  1 1  with  500  pounds  of  dissolved  rock  per  acre  two  weeks  after 
the  cutting  season  shows  a  loss  of  $203.52. 

Plot  12  with  10  tons  of  rotted  manure  applied  two  weeks  after  the 
cutting  season  shows  a  loss  of  $293.04. 

Comparing  20  tons  of  fresh  manure  applied  in  early  spring  on  plot 
T3  with  the  same  amount  two  weeks  after  the  cutting  season  on  plot 
15  and  in  October  on  plot  16,  we  have  a  gain  of  $68.32  for  the  spring 
application,  a  gain  of  $197.76  for  the  October  application  and  a  loss 
of  $319.92  for  the  mid-summer  application.  Plot  13  gave  the  heaviest 
yield  of  any  plot  in  the  experiment,  but  the  gain  was  low  because  of 
the  high  cost  of  the  manure. 

Plot  17  was  given  ten  tons  of  fresh  manure  and  400  pounds  of 
kainit  two  weeks  after  the  cutting  season  and  plot  18  was  similarly 
treated  and  also  had  400  pounds  of  dissolved  rock  additional.  The 
former  shows  a  loss  of  $248.56  and  the  latter  a  loss  of  $60.16.  Al- 
though the  yield  of  plot  18  was  much  heavier  than  the  check  plot  the 
increase  was  not  enough  to  pay  for  the  fertilizer  and  manure  used. 

Plot  19  received  a  liberal  dressing  of  manure  and  fertilizer  in  early 
spring  and  although  the  yield  was  heavy  the  expense  of  the  manure 
and  fertilizer  cut  down  the  gain  to  $68.36.  The  amounts  used  were 
10  tons  fresh  manure,  400  pounds  dissolved  rock,  400  pounds  kainit 
end  200  pounds  of  nitrate  of  soda.  This  plot  might  reasonably  be  ex- 
pected to  give  the  highest  yield  of  any,  but  it  is  exceeded  by  plot  13 
where  20  tons  of  fresh  manure  were  used  in  early  spring. 

Salt  at  the  rate  of  2000  pounds  per  acre  was  used  on  plot  20,  two 
weeks  after  the  cutting  season  and  gave  a  gain  of- $29.04  for  six  years. 
The  salt  seemed  to  have  no  effect  on  keeping  down  weeds. 

SUMMARY  OF  EXPERIMENT. 

Kainit  at  the  rate  of  2000  pounds  per  acre  applied  in  mid-summer 
gave  the  highest  net  gain  per  acre  of  any  of  the  plots. 

Dissolved  rock  400  pounds,  kainit  400  pounds  and  nitrate  of  soda 
200  pounds  per  acre  applied  in  early  spring  gave  the  next  best  net 
returns. 

Kainit  at  the  rate  of  500  pounds  per  acre  in  mid-summer  gave  the 
third  best  net  returns. 

Muriate  of  potash  gave  better  results  than  sulphate  of  potash. 
Nitrate  of  soda  alone  in  early  spring  reduced  the  yield. 
Dissolved  rock  alone  in  mid-summer  was  not  beneficial. 
Salt  seemed  to  increase  the  yield  slightly. 

Manure  is  too  expensive  to  apply  year  after  year.  In  seven  manure 
plots  only  two  produced  any  profit. 

Dissolved  rock  400  pounds,  kainit  400  pounds,  and  nitrate  of  soda 
200  pounds  per  acre  used  in  early  spring  gave  a  profit  of  ^TiC,2.j6 
while  the  same  fertilizer  plus  10  tons  of  fresh  manure  in  early  spring 
yielded  more  asparagus  but  the  profit  was  only  $68.36,  the  high  cost 
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of  manure  making-  the  difference  in  profit. 

Manure  and  fertilizer  combinations  are  desirable  in  moderate 
amounts,  but  are  too  expensive  in  the  heavy  applications  made  in  this 
experiment. 

The  best  time  to  apply  manure  or  fertilizer  is  not  settled  by  thes'^ 
tests,  but  leaving  out  the  two  kainit  plots  (9  and  10)  the  early  sprint; 
applications  were  followed  by  the  heaviest  yields. 

CULTURE  OF  ASPARAGUS. 

Orii^in  :  The  Asparagus  (Aspara<^iis  officinalis.  Linn.)  is  native  to 
Europe  and  Asia  and  has  been  in  cultivation  for  two  thousand  years. 

Propagation.  It  is  grown  from  seed  which  is  sown  about  one  and 
one-half  inches  deep  in  rows  from  one  to  three  feet  apart  in  a  well 
prepared  seed  bed.  One  ounce  of  seed  will  plant  fifty  feet  of  row  and 
produce  from  200  to  400  plants.  Since  the  seed  is  slow  in  starting, 
it  is  well  to  scatter  in  some  radish  seed  so  that  the  rows  will  be  out- 
lined and  the  ground  can  be  cultivated  to  keep  down  the  weeds.  .\n 
abundance  of  humus  is  necessary  in  the  soil  and  good  care  is  essential 
to  make  strong  one  year  old  plants  for  setting  in  the  field.  If  nec- 
essary the  plants  must  be  thinned  to  three  inches  apart  in  the  row.  A 
rich  sandy  loam  makes  the  best  seed  bed. 

While  young,  it  is  practically  impossible  to  distinguish  the  male 
!)lants  from  the  female  ones,  unless  they  are  in  bloom.   The  male  plants 
are  more  vigorous  and  productive  than  the  female  plants  which  pro 
duce  the  berries. 

In  saving  seed,  take  berries  from  strong  plants  producing  only  a 
few  berries.  When  these  are  scarlet-red  and  fully  ripened  cut  the 
shoots  and  hang  up  to  dry.  Soak  the  berries  in  water  about  two  day- 
and  loosen  the  seed  from  its  covering  bv  rubbing  with  the  hands. 
Spread  out  the  seed  to  dry  and  then  store  in  paper  or  cloth  bags. 
.After  two  years  the  seed  does  not  germinate  well. 

Soil  and  Fcrtilirjcrs  for  Field  Culture.  Almost  any  well  drained  soil 
with  plenty  of  humus  in  it  will  grow  asparagus,  but  a  good  rich  sandy 
loam  is  best.  In  preparing  the  ground  for  planting  it  should  be  deeply 
plowed  and  have  large  quantities  of  rotted  manure  worked  into  it.  The 
asparagus  grower  must  use  whatever  commercial  fertilizer  he  has  most 
faith  in  because  experimenters  and  growers  do  not  agree  as  to  what 
is  best.  Perhaps  1000  to  2000  pounds  of  kainit  per  acre  in  midsea- 
son  is  as  good  as  anything,  however,  if  a  complete  fertilizer  is  pre- 
ferred the  following  is  good : — 400  pounds  dissolved  rock,  400  pounds 
kainit  and  200  pounds  nitrate  of  soda  in  early  spring. 

Plants.  The  very  best  plants  are  strong  one  year  olds.  About  the 
only  advantage  in  using  older  plants  is  to  wait  until  they  bloom  so  as 
to  distinguish  th'e  males  from  the  females  and  select  the  males  which 
are  the  strongest  and  best  producers. 

Planting :  After  being  thoroughly  worked  up  the  ground  should 
be  laid  off  in  furrows  six  to  eight  inches  deep  and  from  four  to  six 
feet  apart.    The  best  time  for  planting  is  early  in  the  spring.  The 
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plants  are  set  about  two  feet  apart  in  the  furrows  and  where  they  are 
placed  the  g-round  is  often  mounded  slightly.  The  roots  are  spread 
cut  carefully  and  the  earth  is  filled  in  two  or  three  inches  over  the 
plants  or  "crowns"  and  as  growth  proceeds  the  ground  is  cultivated 
in  until  the  furrows  are  finally  filled.  Thorough  cultivation  should  be 
continued  during  the  entire  season  and  in  late  fall  the  tops  should  be 
cut  off  and  removed  from  the  field  and  be  burned  to  destroy  disease 
germs  and  insects. 

Second  Year. 

A  good  coating  of  stable  manure,  or  one  thousand  pounds  of  kainit 
per  acre,  or  both,  should  be  applied  early  in  the  spring  and  the  entire 
surface  should  be  plowed  four  inches  deep.  After  thorough  harrowing 
the  shoots  may  be  given  time  to  grow  a  few  inches  when  cultivation 
"-hould  be  begun  and  be  repeated  every  ten  days  or  two  weeks  during 
the  season.  In  late  fall  the  stalks  are  again  cut  off  and  removed  for 
burning.   No  cutting  for  market  should  be  done  the  second  year. 

Third  And  Succeeding  Years. 

A  light  covering  of  rotted  manure,  about  five  tons  per  acre,  should 
be  given  during  the  winter  or  early  spring  every  year  if  possible,  or 
every  second  year  certainly.  In  connection  with  this  manure  some 
commercial  fertilizer  should  be  used,  either  a  complete  fertilizer  as  men- 
tioned below  or  kainit  looo  to  2000  pounds  per  acre.  If  manure  is 
not  available  then  a  complete  fertilizer  must  be  used  in  early  spring, 
at  least  400  pounds  dissolved  rock,  400  pounds  kainit  and  200  pounds 
nitrate  of  soda. 

The  ground  should  be  plowed  and  harrowed  again  in  early  spring. 

The  kind  of  stalks  desired  for  cutting,  whether  green  or  white,  will 
deteimine  how  the  ground  will  be  handled  at  this  time.  If  "green" 
stalks  are  wanted  the  ground  may  be  left  nearly  level  or  at  most  only 
a  slight  ridge  be  made  over  the  row. 

If  "white"  stalks  are  desired,  furrows  from  each  side  must  be 
thrown  over  the  row  to  form  a  round  or  flat  topped  ridge  eight  or 
more  inches  high.  There  are  special  asparagus  plows  which  do  this 
ridging  to  perfection.  The  stalks  must  grow  through  the  ridge  and 
are  blanched  by  doing  so.  The  ground  must  be  kept  cultivated  to  keep 
down  weeds. 

As  soon  as  the  cultivating  season  is  over  in  June,  the  entire  ground 
:s  plowed  about  four  inches  deep  and  well  harrowed.  The  shoots  are 
then  allowed  to  grow.  Good  cultivation  must  be  given  so  that  large 
amounts  of  plant  food  may  be  stored  up  in  the  roots  and  crowns  to 
produce  strong  shoots  the  following  year.  After  the  tops  die  in  the 
fall  they  should  be  removed  and  burned  as  before. 

This  treatment  is  given  year  after  year  as  long  as  the  plants  are  pro- 
fitable. 

The  use  of  salt  is  not  injurious  to  asparagus,  but  it  is  not  necessary. 
Asparagus  may  be  forced  in  a  cellar  or  greenhouse  by  digging  the 


FERTILIZERS  ON  ASPARAGUS. 


145 


roots  late  in  fall  and  storing  in  earth  in  a  pit  or  cellar.  When  ready 
to  force  they  must  be  placed  where  it  is  warm  and  be  watered  as  re- 
quired. 

Cutting  and  Marketing  the  Crop.  Green  stalks  are  gathered  when 
the  shoots  are  six  or  eight  inches  high  and  they  are  cut  an  inch  or 
two  below  the  surface. 

The  white  stalks  are  taken  when  the  tips  are  an  inch  or  two  above 
the  ridge  and  must  be  cut  off  with  a  special  asparagus  knife  six  or 
eight  inches  below  the  surface. 

The  shoots  are  tied  in  bunches  about  three  inches  in  diameter. 
Bunching  boxes  are  used  so  the  head  ends  may  be  placed  even  and  the 
butt  ends  are  cut  off  at  the  open  end  of  the  box  so  all  bunches  will  be 
of  the  same  length.  The  bunches  are  tied  with  raffia,  soft  cord  or 
rubber  bands  and  all  packed  in  crates  for  shipment.  See  following 
cuts  from  Bulletin  1 16. 

*INSECTS  AND  DISEASE. 

Asparagus  Beetle,  (Crioceris  asparagi)  and  Twelve  Spotted  Aspara- 
gus Beetle,  (Criocercis  duodecinipiinctata) .  The  beetles  appear  in  early 
spring.  Keep  all  shoots  cut  off  and  after  the  cutting  season  ends  ?oray 
with  arsenate  of  lead  two  or  three  pounds  in  50  gallons  of  water  or 
bordeaux,  using  resin  soap  to  make  the  mixture  stick  to  the  foliage. 
Spray  every  two  weeks  if  necessary.  Apply  air  slaked  lime  when  yoting 
first  appear  and  during  a  hot  day  jar  the  plants  to  make  the  young  drop 
to  the  ground  where  they  perish. 

Rust  {Puccinia  asparagi),  The  rust  causes  the  foliage  and  stems  to 
turn  brownish  and  mature  early.  Spray  with  bordeaux  and  resin  soap 
every  two  or  three  weeks  after  the  middle  of  July.  Cut  off  and  burn 
dead  tops  in  late  fall.  Good  cultivation,  or  humus  in  the  soil,  to  retain 
moisture,  will  help  retard  the  serious  injury  of  the  disease. 


*See  bulletins  115  and  143. 


Asparagus  Packed  for  Shipment,  with  Specimen  Bunches  on  Top 
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APHIDIINAE  OF  NORTH  AMERICA.* 

Bv  A.  B.  Gahan. 

INTRODUCTION'. 

In  taking  up  the  study  of  the  hymenopterous  family  Braconidae 
in  1907  tlie  writer  was  at  once  impressed  with  the  great  difficulty 
experienced  in  the  identification  of  species  of  the  important  sub-family 
Aphidiinac.  Owing  to  inadequate  and  in  some  cases  faulty  de- 
scriptions of  species,  confusion  of  genera  in  many  instances,  and  the 
general  failure  of  writers  to  recognize  or  allow  for  variations,  it  was 
found  almost  impossible  to  identify  specimens  with  any  degree  of  cer- 
tainty. The  evident  need  for  a  better  understanding  of  this  interest- 
ing group  led  the  writer  to  confine  his  study  for  the  most  part  to  an 
attempt  to  straighten  out  its  classification  and  learn  more  about  the 
habits  and  host  relations  of  the  dilTerent  species.  The  results  of  this 
study  as  here  set  forth  are  not  as  complete  as  could  be  desired  owing 
to  the  impossibility  of  securing  certain  types,  but  it  will,  it  is  believed, 
aid  in  a  better  understanding  of  the  group. 

In  the  course  of  the  preparation  of  this  treatise  a  careful  com- 
parison and  study  of  all  the  types  of  Ashmead  and  Fitch  in  the  Unite! 
States  National  }iluseum  as  well  as  of  all  the  available  types,  of  Pro- 
vancher,  Cresson,  Cook,  Rohwer,  Garman.  Mereck  and  Withington 
have  been  made.  The  study  of  the  types  has  been  supplemented 
wherever  possible  by  study  of  cotype  and  homotype  material,  as  well 
as  of  large  series  of  reared  specimens  of  various  species  and  some 
breeding  work  from  known  parents.  The  genera  and  species  placed 
in  synonymy  have  been  so  treated  only  after  careful  consideration  and 
m  the  light  of  the  knowledge  gained  of  the  range  of  variation  from  the 
study  of  extensive  series  of  reared  specimens  from  numerous  hosts. 

Five  new  species  are  described  and  in  order  to  point  out  new 
characters,  correct  errors  in  former  descriptions,  obviate  the  confusion 
in  certain  cases  resulting  from  the  numerous  descriptions  of  the  same 
species  under  different  names,  as  well  as  to  bring  the  descriptions  all 
together  in  a  convenient  form  for  reference  a  redescription  is  included 
of  all  the  established  species  of  which  authentic  specimens  could  be 
obtained.    In  the  case  of  those  species  of  which  types  or  authentic 

*  The  study  of  thpse  important  narasites  was  undprtaken  as  an  .\dams'  Fund  project. 
As  is  shown  in  the  following  pages  this  group  of  parasites  has  been  greatly  confused 
by  workers  in  Entomology.  It  was  found  necessary  to  revise  the  classification  of  the 
group  preliminary  to  a  satisfactory  study  of  individual  species  in  their  economic  re- 
lations. 

It  is  hoped  that  this  comnrohonsive  study  and  classification  of  the  subfamily  will 
lead  to  a  better  understanding  of  these  parasites  and  will  facilitate  further  study 
of  their  economic  relations  as  natural  aids  in  the  control  of  many  of  our  C  ommon 
insect  pests. — Thomas  B.  Symons. 
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specimens  were  not  available  but  which  could  be  recog^nized  by  char- 
acters given  in  the  original  description,  the  original  description  is  repro- 
duced. Eight  species,  the  identities  of  which  arc  considered  doubtful, 
are  listed. 

All  figures  are  from  drawings  by  the  writer  and  will  serve  to  illus- 
trate some  of  the  characters  used  in  the  classification.  A  Zeiss  binoc- 
ular microscope  has  been  tised  in  the  study  and  comparison  of  speci- 
mens. 

The  writer  is  indebted  to  Professor  R.  H.  Pettit,  of  the  Michigan 
Agricultural  College.  Rev.  A.  Huard,  of  the  ^Museum  of  Public 
Instruction  of  Quebec,  Professor  S.  J-  Hunter,  of  Kansas  University, 
and  Mr.  C.  A.  Hart,  of  the  Illinois  Laboratory  of  Natural  History,  for 
the  loan  of  types ;  to  Profes.sor  G.  A.  Dean,  of  the  Kansas  Agricul- 
tural College  and  Professor  C.  P.  Gillette  of  the  Colorado  Experiment 
Station,  for  contribution  of  specimens  for  sttidy ;  to  Dr.  Henry  Skinner 
and  E.  T.  Cresson,  Jr.,  of  the  Philadelphia  Academy  of  Sciences  for 
cotirtesies  in  connection  with  a  visit  to  that  institution  ;  and  especially 
to  Messrs.  J.  C.  Crawford  and  Henry  L.  Mereck  of  the  United  States 
National  Museum  for  assistance  and  numerous  courtesies  in  connection 
Avith  the  study  of  the  types  in  that  museum.  To  all  of  these  gentlemen 
I  wish  to  express  my  hearty  appreciation. 

Finally  I  wish  to  acknowledge  my  indebtedness  for  the  encourage- 
ment, cooperation  and  many  useful  suggestions  extended  by  Prof. 
Thos.  B.  Symons  who  has  had  general  supervision  of  the  work. 

ICHNEUMONOIDAE  ( Superfamily ) 
Braconid.ve.  (Family) 
Apiiidiixae.  (  Subfamily.) 


1838.    Aphitliidae  Haliday,  Family  \..  Ent.  Mag..  V..  p.  212. 

1840.     Flexiliieiitres  Westwood.  Div.  VI..  Intro.  Mod.  Class.  Ins.  II.,  Synop.  p. 
65. 

1862.    Aphidioilae  Foerster.  Familv  XIV..  Vcr'.i.  natnib.  Vcv.  preuss.  Rheinl.,  XIX, 
p.  228. 

1880.    Flexilirc litres  rrovancher.  Div.  VI..  Xatnr.  Carad.,  p.  1.36. 
188.">.    Aiihiiliiih'K  Marshall.  Tians.  Knt   '  ■  <•   i     i  or-,  p    j  . 

1887.  Aphiiliiiiiie  Cresson.  Siibfamilv.  Svnop.  Hvmpn.  X.  A.,  p.  56. 

1888.  Aphitliidae  Marshall.  Tribe  XXV.  Spec.  d.  Ilym.  d.  Eur..  IV..  p.  67. 

1900.  Aphidiiiiiie  Ashmead.  Subfamily  I.  Smith  s  Ins.  X.  .T..  p. 

1901.  Aphidiiiiae  Ashmead.  Subfamily  I.  Proc.  U.  S.  Xat'l  Museum,  p.  111. 
1904.    Apliidinae  Szepligeti.  Subfamily  XXVIII,  Gen.  Insect.,  Fascicule  22.  p.  6. 

This  group  of  parasites  has  been  variously  treated  by  different 
hymenopterologists.  som.e  of  the  earlier  writers  considering  it  a  dis- 
tinct family  but  the  modern  view  places  it  as  indicated  above  as  a  sub- 
family of  the  Bracoiiidac.  Although  differing  considerably  structurally 
from  the  typical  Bracoiiidac  the  resemblance  in  most  of  the  details  is 
sufficient  to  establish  its  relationship.  The  fact  that  all  the  segments 
of  the  abdomen  are  freely  flexible  separates  the  group  from  all  others 
of  the  family  while  the  wing  venation  is  for  the  most  part  somewhat 
more  simple  and  attenuated  than  that  of  other  Bracoiiidac. 

The  group  is  admittedly  one  of  the  most  difficult  to  classify  since 
there  are  very  few  good  characters  to  distinguish  either  genera  or 
species.  Owing  to  misunderstanding  of  the  range  of  variation  a  num- 
ber of  unnecessary  and  it  is  believed  untenable  genera  have  been 
erected,  and  for  the  same  reason,  combined  in  some  cases  with  misun- 
derstanding of  habits,  numerous  duplicate  descriptions  of  species  have 
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been  published.  The  genera  have  in  large  part  been  founded  upon 
differences  in  wing  venation  and  so  fine  have  these  distinctions  been 
drawn  in  some  instances  that  much  confusion  has  resulted.  Marshall 
recogniz-ed  none  of  Foerster's  genera  while  Ashmead  and  Szepligeti 
as  well  as  some  others  have  attempted  to  recognize  all  of  the  Foer- 
sterian  genera  although  several  are  founded  upon  such  minute  varia- 
tions in  the  wing  venation  and  sculpture  of  the  propodium  as  to  be 
vefy  confusing.  It  has  been  the  intent  of  the  writer  to  retain  all  genera 
which  seemed  to  be  sufficiently  distinct  to  be  recognizable  and  to  sup- 
press only  those  which  for  good  reason  are  unnecessary  and  con- 
flicting. 

American  writers  with  the  exception  of  Provancher  and  Ashmead 
have  confined  themselves  almost  entirely  to  descriptions  of  species. 
Provancher  evidently  had  a  very  hazy  and  imperfect  understanding 
of  the  group  as  all  of  the  seven  genera  erected  by  him  have  been  either 
transferred  to  other  groups  or  suppressed  as  synonyms  of  genera  pre- 
viously described.  Dr.  Ashmead  while  familiar  with  most  of  the 
genera  was  yet  confused  in  one  or  two  instances  and  wrongly  placed 
several  of  his  species.  Owing  to  his  failure  to  allow  for  any  variation 
in  the  number  of  antennal  joints  or  color  and  his  evident  belief  that 
tach  species  was  confined  in  its  parasitism  to  a  single  host  he  originated 
several  specific  names  which  are  undoubtedly  synonyms.  P'itch's 
species  are  mostly  good  but  generally  wrongly  placed  generically. 
Cresson,  Cook,  Carman,  \'iereck,  Withington  and  Rohwer  have  each 
published  descriptions  of  a  small  number  of  species,  some  of  which 
are  good  and  others  synonyms.  Mr.  C.  F.  Baker  in  1909  published  a 
paper  in  which  he  described  nine  new  species  of  Aphidiinje.^  The 
types  of  these  I  have  unfortunately  been  unable  to  obtain  and  the 
descriptions  of  some  are  too  inadequate  to  enable  them  to  be  definitely 
separated  from  others  previously  described.  Those  whose  descrip- 
tions afford  available  characters  for  distinguishing  them  have  been 
included  in  the  tables  of  species. 

Habits  and  Life  Hi.story. 

The  habits  of  this  group  of  parasites  are  among  the  most  inter- 
esting of  all  the  parasitic  Hymenoptera.  \"arious  writers  have  ascribed 
to  different  species  hosts  other  than  plant  lice  ( Aphididae)  but  it  is 
extremely  doubtful  whether  any  species  really  does  parasitize  insects 
of  other  families.  Instances  are  recorded  in  literature  of  parasitism 
by  Aphidiiiiae  of  Colcoptcra.  Lcpidoptcra,  Diptera  and  Hymenoptera. 
Dalle  Torre  in  his  "Catalogue  I  lynicnopterorum"  apparently  credits 
Marshall  with  having  recorded  rearings  of  these  insects  horn  Hymen- 
optera but  as  a  matter  of  fact  Alarshall's  records  are  of  the  rearing  of 
hymenopterous  hyperparasites  from  Apliidiinae.  The  references  to 
rearings  from  Diptera  are  quite  numerous,  some  species  of  Cecidomyid 
usually  being  mentioned  as  the  victim.  The  galls  of  these  flies  occur 
on  the  leaves  and  stems  of  plants  which  are  very  apt  to  be  infested  with 
plant  lice  and  in  .some  instances  their  galls  are  not  easily  distinguished 
from  those  made  by  aphids.  The  chances  for  error  in  such  cases  are 
apparent.    In  collecting  material  for  rearing  of  other  insects  such  as 

1.    Pora.  Jour.  Ent.,  Vol.  I,  p.  22. 
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Coleoptcra,  Lcpidoptcra  and  Diptcra  it  is  a  very  easy  matter  for  a  few- 
parasitized  aphids  to  be  overlooked  and  thus  furnish  the  basis  for  a 
wrong  conchision  as  to  the  source  of  a  parasite.  There  seems  to  be 
no  record  of  any  actual  observation  of  one  of  these  parasites  ovipos- 
iting in  or  issuing  from  an  insect  other  than  an  aphid  and  until  such 
observations  are  forthcoming  and  in  view  of  the  known  habits  of  the 
great  majority  of  the  species  it  is  safe  to  consider  all  records  of  other 
insects  as  hosts  as  erroneous. 

The  method  of  ovipositing  is  alike  for  the  whole  group  so  far  as 
is  known.  The  parasite  approaches  the  proposed  host  (usually  a  half 
grown  wingless  female  aphid,  although  the  winged  females  are  not 
infrequently  parasitized  also)  from  the  side  or  rear,  taps  it  gently  with 
the  antennae,  apparently  for  the  purpose  of  ascertaining  whether  it  has 
been  previously  parasitized  or  not  and  if  found  satisfactory  the  abdo- 
men of  the  parasite  is  quickly  bent  beneath  the  thorax,  the  apex  ex- 
tended beyond  the  head  and  by  a  quick  thrust  the  ovipositor  is  driven 
into  the  abdomen  of  the  host  and  an  egg  deposited  there.  The  rather 
long  legs  of  the  parasite  permit  the  elevation  of  the  body  so  that  this 
movement  can  be  executed,  besides  furnishing  ample  braces  to  steady 
the  body  and  withstand  the  thrust. 

The  larva  feeds  within  the  abdomen  of  the  aphid  assuming  a 
curled  or  looped  position  as  it  develops  and  when  fully  developed, 
completely  fills  the  abdominal  cavity.  The  host  continues  to  feed  until 
the  larva  is  fully  grown.  The  power  of  reproduction  of  the  host  is 
stopped,  however,  soon  after  the  parasitic  larva  begins  feeding  and 
this  fact  is  an  imprtant  factor  in  the  control  exercised  by  the  parasites 
over  the  increase  of  any  species  of  aphid.  Professor  F.  M.  Webster 
has  observed  this  to  be  true  in  the  case  of  the  parasite  of  Toxoptera 
f^roiiiimini-  and  observation  of  numerous  other  species  leads  me  to 
believe  it  the  rule. 

When  full  grown  the  larvae  of  most  of  the  species  cut  a  slit  in  the 
ventral  surface  of  the  abdomen  of  the  now  dead  host,  fasten  it  to  the 
leaf  and  seal  the  slit  with  a  film  of  silk  and  then  pupate  within  the  ap- 
hid's body  using  its  body  walls  in  lieu  of  a  cocoon.  At  this  stage  the 
parastized  aphids  are  easily  recognized  being  greatly  sw'ollen,  smooth, 
hard,  and  shining.  When  ready  to  emerge  the  parasite  cuts  a  small 
circular  piece  out  of  the  wall  of  the  aphid's  abdomen  often  leaving 
this  piece  with  a  slight  hinge  so  that  it  drops  back  into  place  like  a 
trap-door  when  the  insect  has  crawled  out.  Species  of  the  genus  Praon 
modify  this  process  to  some  extent.  Instead  of  pupating  within  the 
aphid's  body  the  Praon  larva  crawls  out  through  the  slit  in  the  ventral 
surface  and  proceeds  to  spin  thin  w^alls  of  silk  between  the  aphid  and 
the  leaf  thus  forming  an  enclosed  cavity  with  the  aphid's  body  on  top 
and  serving  as  the  roof.  Within  this  cavity  or  cocoon  the  larva 
pupates. 

That  at  least  one  species  of  Aphidiinac  has  the  power  of  repro- 
ducing parthenogenetically  has  been  proven.^  There  is  evidence 
that  the  same  power  is  possessed  by  certain  other  species  and  it  is 
probable  that  all  may  reproduce  in  that  manner  under  certain  circum- 
stances. 


2.  U.  S.  Dept.  Agii.,  Bu.  Ent.  Cii'o.  Bui.  03,  p.  14. 
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One  fertile  source  of  confusion  in  the  classification  of  these  insects 
has  been  the  assumption  on  the  part  of  authors  that  each  species  is 
confined  in  its  operations  to  a  certain  species  of  aphid  as  a  host.  This 
is  an  erroneous  view.  Carefully  conducted  experiments  by  various 
entomologists  have  shown  that  it  is  possible  for  certain  species  to 
reproduce  in  several  different  hosts.  While  it  is  no  doubt  true  that 
most  species  have  what  may  be  called  a  preferred  host,  I  am  convinced 
from  the  study  of  rearing  records  in  connection  with  type  and  homa- 
type  material  as  well  as  from  many  observations  in  the  field  and  labor- 
atory that  many  species  are  by  no  means  limited  to  a  single  host  but 
will  breed  freely  in  a  number  of  different  species  of  aphids. 

Nearly  every  species  of  aphid  is  attacked  to  a  greater  or  less  ex- 
tent by  parasites  of  this  group.  So  much  has  been  written  of  the  im- 
portance of  the  control  exercised  by  Lysiphlcbiis  over  the  ravages  of 
Toxoptcra  that  it  is  familiar  to  every  one.  Not  much  less  important 
if  less  well  known  is  the  control  of  Aphidins  nigripes  over  another 
grain  aphis,  Macrosiphum  granaria.  Diacrctus  rapae  undoubtedly 
saves  thousands  of  dollars  to  cabbage  growers  each  season  by  its 
destruction  of  Aphis  brassicac.  Other  species  of  Aphidiinae  play  an 
important  if  not  stellar  role  in  keeping  down  the  numbers  of  the  apple 
aphis,  grape  aphis,  cherry  aphis,  cotton  aphis,  and  currant  aphis,  as 
well  as  many  others  which  each  season  attack  cultivated  plants.  It  is 
due  to  the  efficiency  of  these  parasites  combined  with  the  efforts  of 
lady-beetles  and  syrphus-flies  that  aphids  do  not  every  year  overrun 
many  of  our  farm  crops  and  in  many  cases  the  chief  credit  is  due  to 
the  Aphidiinae.  It  is  doubtful  whether  any  other  group  of  parasites 
of  similar  extent  is  responsible  for  a  greater  saving  to  agriculture 
than  is  this  one. 

Description  of  the  Subfamily. 

Tho  Aphidiinae  are  uniformly  minute,  slonder-liodied  insects  the  largest  species 
measuri,ng  not  more  than  four  or  five  millimeters  in  length.  The  head  is  either  trans- 
verse or  quadrate  as  seen  from  above  and  distinctl.v  margined  posteriorly,  i.  e.,  with  a 
sharp  carina  separating  the  occiput  from  the  cheeks,  temples  and  vertex  ;  the  temples 
are  convex  and  usually  narrow  ;  the  mandibles  are  triangular,  somewhat  curved,  and 
bidentate  at  the  apex  ;  maxillary  palpi  often  nearly  as  long  as  the  head  and  2-4- 
jointed,  labial  palpi  1-to  3-jolnted  and  short.  The  antennsee  are  filiform,  many-jointed, 
the  scape  and  pedicel  short  and  subglobose.  Prothorax  short.  Mesonotum  gibbous,  the 
parapsidal  furrows  present  or  absent,  the  mesoscutellum  convex  not  large,  mesepis- 
ternum  large  and  occupying  most  of  the  side  of  the  thorax.  Metathorax  very  short  : 
propodium  short,  usually  convex  though  sometimes  nearly  flat  or  slightly  excavated 
posteriorly,  generally  areolated  but  without  areolatlon  in  the  genus  Prao'n  and  with 
the  dividing  carinae  often  indistinct  or  absent  in  some  species  of  the  other  genera. 
Legs  rather  long  and  slender  as  in  other  Braconidae.  The  venation  of  the  forewing  is 
best  understood  from  a  reference  to  the  figures.  The  Stigma  is  triangular  or  subtri- 
angular,  there  are  always  two  complete  basal  or  median  cells  and  the  second  discoidal 
cell  is  usually  though  not  always  complete.  The  rest  of  the  neuration  varies  greatly. 
The  radial  cell  Is  rarely  complete  and  may  be  entirely  effaced.  There  may  be  three, 
two,  one,  or  no  cubital  cells:  when  three  cubitals  occur  ( Ephedrvs  and  Toxares)  the 
first  discoidal  and  first  cubital  are  separated  and  the  cubital  crossveins  and  recurrent 
nervures  arc  present.  When  but  two  cubitals  are  represented  the  first  cubital  and  first 
discoidal  are  confluent  and  the  recurrent  nervure  complete  (Aphidius  and  Uonoctonus  \ , 
or  the  recurrent  nervure  is  absent  or  incomplete  ( Lysiphlehiis)  :  if  only  one  cubital 
cell  is  present  the  cubital  crossveins  are  absent  and  the  first  abscissa  of  cubitus  is 
present  with  the  recurrent  nervure  either  present  or  absent  (Praon),  or  the  first  ab- 
scissa  of  cubitus  is  effaced  and  the  recurrent  nervure  is  present  ( Dyscritus)  :  in  case 
of  no  cubital  cells,  cubitus,  the  cubital  crossveins  and  the  recurrent  nervure  are  en- 
tirely effaced  (Trioxys,  Diaerettis,  and  Parnlipsis).  The  subdiscoidal  nervure  is  usually 
Interstitial  though  occasionally  arising  from  the  middle  of  the  second  discoidal  cell 
and  is  never  very  distinct.  The  female  abdomen  is  petiolate  or  subpetiolate,  usually 
long  and  lanceolate  but  oecasipnally  short  and  ovate  (when  lanceolate  the  anex  is  com- 
pressed laterally),  the  dorsal  sutures  are  all  flexible  allowing  it  to  be  freel.v  bent  be- 
neath the  thorax ;  the  ovipositor  is  rarely  exserted.  The  male  abdomen  is  usually 
short  and  ovate  or  spatulate. 
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Much  stress  has  heen  laid  by  various  writers  upon  the  supposed 
constancy  in  the  number  of  antennal  joints  for  any  given  species  of 
Aphidiinae.  Several  writers  have  made  use  of  this  character  as  a 
means  of  separating  species.  As  a  matter  of  fact  there  is  a  considerable 
range  of  variation  in  the  number  of  antennal  joints  of  any  species 
falling  in  the  genera  Aphidiiis,  Lysiphlehns,  Praon,  and  Diaeretus 
(and  doubtless  also  in  To.varcs).  This  variation  has  been  proven  in 
the  case  of  Lysiplilcbiis  by  Professor  S.  J.  Hunter  in  his  bulletin.  "The 
Green  Bug  and  Its  Parasites"  *  and  by  Mr.  D.  W.  Coquillet.  ^ 
The  writer  in  a  previous  paper  proved  the  existence  of  a  like  variation 
in  Diacrctns  and  I  there  mentioned  that  in  the  genera  Lysiphlcbus, 
Aphidius  and  Diaeretus  we  could  expect  to  find  variation  to  the  extent 
of  two  joints  and  usually  three  joints  for  each  sex  in  any  species.  " 
Further  observation  allows  me  to  include  Praon  also.  Although  no 
series  of  spemimens  of  Toxares  or  Moiioctouus  have  been  examined  the 
same  statement  will  probably  hold  good  of  those  genera.  The  extent 
of  this  variation  seems  to  increase  directly  as  the  number  of  joints  in 
the  antennae  increase.  In  species  of  Epliedrus  and  Trioxys  which  have 
relatively  few  joints  the  number  seems  to  remain  constant.  In  the 
species  of  Lysiphlebtis,  Aphidius,  Praon,  and  Diaeretus  having  the 
least  number  of  antennal  joints  there  is  rarely  found  a  variation  of 
more  than  two  joints  for  each  sex  while  in  the  species  of  these  genera 
having  the  greatest  number  of  joints  it  is  not  uncommon  to  find  a 
range  of  variation  of  from  three  to  five  joints  for  each  sex.  It  will 
readily  be  seen  that  any  table  of  species  based  on  the  number  of  anten- 
nal joints  therefore  must  prove  confusing. 

The  color  also  varies  markedly  in  any  large  series  of  specimens. 
The  colors  common  to  the  group  are  various  shades  of  black,  brown, 
or  yellow  and  it  is  a  common  occurrence  to  find  specimens  in  which 
the  prevailing  colors  are  more  or  less  diluted  so  that  the  fine  distinctions 
which  some  writers  have  drawn  between  the  dif¥erent  shades  of  brown, 
black  or  yellow  in  describing  species  amount  to  but  very  little,  unless 
founded  upon  examinations  of  a  considerable  number  of  specimens. 

On  the  other  hand,  the  sculpture  and  areolation  of  the  propodium, 
the  punctuation  of  the  mesonotum,  and  the  shape  of  the  head  and 
clypeus,  in  some  genera  aflford  very  good  characters  for  the  separa- 
tion of  species.  In  other  genera  one  is  compelled  to  rely  almost  wholly 
upon  color.  It  was  hoped  that  a  study  of  the  genitalia  might  afiford 
useful  characters.  Mounts  were  made  from  both  males  and  females 
representing  several  species  but  with  only  negative  results.  It  is  possi- 
ble that  examination  of  a  greater  range  of  species  might  reveal  useful 
characters,  but  in  the  absence  of  other  than  type  specimens  in  many 
ca.ses,  an  extensive  study  was  impossible.  The  accompanying  figures, 
I  and  2  represent  the  genitalia  of  a  male  and  female  Aphidius. 


4.  BuU.  Univ.  Kans..  Vol.  0.  No.  2.  p.  1  .".0 . 
.5.     Ins.  Life.  Ill,  p.  riVi. 
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Fig-  1. — Terminal  abdominal  segment  of  Apliiiliiis  lihi-t  Ilal.,  showing  the  ovipositor 
sheath  closed  (upper  figure)  and  open  (lower  figure i.    Greatly  enlarged. 


1 
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Fig.  2. — Male  genitalia  of  Aphidius  ribis  Hal. 

side.     (Vpper  figure).     Lateral  view 
figure).  Greatly 


Diagram  of  as  viewed  from  the  ventral 
in  natural  position.  (Lower 
enlarged. 
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Twenty-five  generic  names  have  been  used  in  this  group.  Apliidius 
was  described  by  Nees  von  Esenbeck  in  1818.  In  1833  Hahday  char- 
acterized Monoctonus,  Ephcdrus,  Praon,  Trionyx,  and  Trio.vys.  Wes- 
mael  added  Elassits  in  1835.  I"  1840  the  name  Toxarcs  was 
proposed  by  HaHday.  Foerster  in  1862  pubHshed  a  table  of  genera  of 
the  Aphidiinac  in  which  he  inckided  six  new  genera,  viz:  Lysiphlebiis, 
Diacrctus,  Paralipsis,  Coclonotus,  Lipolcxis,  Adialytus  and  Aclitits.  He 
at  the  same  time  fixed  the  types  for  all  of  his  own  as  well  as  some  of  the 
previously  described  genera.  Thcracmion  was  described  by  Holmgren 
in  1872  without  indicating  to  what  group  of  Braconidje  it  belonged.  In 
1881  Provancher  described  Arotropus  and  Copchis  as  new  Genera  in 
this  group,  and  followed  these  in  1886  with  descriptions  of  Aphidaria, 
Neuropcncs,  Roproiiio,  Radiolaria  and  Scotioncuriis..  Rondani,  an 
Italian  writer,  introduced  the  name  Misaphidiiis  in  1874.  Thompson 
in  1895  accidentally  introduced  Coclonotus,  and  a  year  later  appeared 
Marshall's  description  of  Dyscritus.  The  last  of  the  twenty-five, 
Protaphidhis,  was  proposed  by  Ashmead  in  1900  as  a  substitute  foi- 
Coclonotus  which  he  stated  is  preoccupied. 

Haliday's  names  were  all  proposed  as  sub-genera  of  Apliidius,  but 
with  the  exception  of  Trionyx  all  are  now  recognized  and  accepted  as 
generic  names.  Trionyx  was  found  to  be  preoccupied  in  Reptilia  and 
the  name  Toxarcs  substituted  for  it.  Wesmael's  description  of  Elassiis 
is  plainly  that  of  an  Ephcdrus  and  the  name  has  been  recognized  as  a 
synonym  by  most  w^riters  since  1840.  Holmgren's  genus  TJieracmion 
which  is  catalogued  as  an  Ichneumonid  by  Dalle  Torre ''  is  a  syn- 
onym of  Aphidiits  according  to  A.  Roman  who  has  examined  the  types.* 

Regarding  Foerstsr's  genera  there  has  been  much  ditTerence  of 
opinion.  In  the  opinion  of  the  writer  Lysiphlehns,  Diacrctus  and 
Paralipsis  are  entitled  to  rank  as  good  genera.  The  sole  character 
given  by  Foerster  to  distinguish  Coclonotus  from  Apliidius  is  that 
the  propodium  (metanotum)  is  hollowed  out.  Among  the  species 
possessing  the  typical  wing  venation  as  well  as  all  the  other  character.^ 
of  Apliidius  is  found  considerable  variation  in  the  shape  of  the  propo- 
dium, some  species  having  it  quite  convex,  others  nearly  flat,  while  in 
still  others  it  is  sunken  or  concave.  In  view  of  this  fact  it  seems  best 
to  accept  Marshall's  treatment  of  Coclonotus  as  a  synonym  of  Apliidius. 
Lipolcxis  and  Adialytus  are  founded  upon  characters  of  minor  impor- 
tance and  which  are  subject  to  considerable  variation  making  it  impos- 
sible to  separate  them  from  Diacrctus.  The  presence  or  absence  of  a  sec- 
ond discoidal  cell  (the  hintere  mittlere  Schulterzelle  of  Foerster)  cannot 
be  accepted  as  a  means  of  distinguishing  genera  since  in  species  of 
Diacrctus  one  will  find  specimens  in  which  this  cell  is  plainly  present 
while  in  other  specimens  it  is  apparently  eff'aced.  The  same  is  true 
of  the  crossvein   closing  the  submedian   cell  (the   vordere  mittlere 


7.  Cat.  Hymenop.,  Vol.  III.  p.  10.^7. 

8.  Ent.  Tidsk.,  1910,  Aig.  31.  p.  111. 
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Schulterzelle  of  Foerster).  In  at  least  one  species  of  Diaeretus  the 
areolation  of  the  propodium  varies  all  the  way  from  pronounced  to 
practically  none  at  all  or  so  faint  as  to  be  barely  discernable.  so  tlia: 
it  is  of  little  or  no  value  as  a  generic  character.  The  length  of  the 
radial  vein  which  in  the  male  Lipolcxis  is  said  to  enclose  four-fifths 
of  the  radial  cell  is  an  unusual  character  in  Diaeretus  but  without  other 
definite  characters  to  go  with  it  is  insufficient  to  separate  the  genus. 
Aclitiis  which  Foerster  separated  from  Aphidius  on  the  ground  that 
ihe  propodium  is  unareolated  and  the  radius  somewhat  elongated 
enclosing  two-thirds  of  the  radial  cell,  is  in  my  opinion  untenable  since 
the  length  of  radius  is  subject  to  considerable  variation  in  species 
having  the  propodium  distinctly  areolated  and  in  at  least  one  species 
'of  Aphidius  having  this  vein  of  normal  length  the  areolation  of  the 
propodium  is  practically  efifaced.  Paralipsis,  Lysiphlcbus  and  Diaeretus 
are  recognizable  by  the  characters  given  by  Foerster  and  seem  to  be 
distinct  enough  to  stand  as  good  genera. 

Of  the  genera  placed  in  this  group  by  Provancher,  Ropronia, 
Copclns,  and  Arotropiis  were  later  transferred  by  their  author  to  other 
groups  the  two  former  to  the  Fror/o/rA'/^fc/flr  and  the  latter  to  Foruiici- 
dae.  ®  Radiolaria  is  placed  in  the  Daciiusinac  by  Ashmead. 
Aphidaria  was  erected  for  a  species  which  the  author  later  correctly 
designated  a  Praon..  This  should  have  disposed  of  the  genus  but 
Provancher  proceeded  to  apply  the  name  to  another  species  described 
by  him.  This  new  species,  however,  proved  to  be  a  Lysiphlcbus  so  that 
the  genus  Aphidaria  is  happily  disposed  of.  Scotionciirns  originallv 
included  two  species.  Of  these  one  is  an  Eplicdrus  and  the  other  does 
not  belong  in  the  Apliidiinae  at  all  if  one  may  judge  by  the  figure  of 
the  wing  given  by  the  author.  Unfortunately  the  types  of  the  latter 
species  could  not  be  secured. 

Three  species  were  originally  included  under  Misaphidius.  Judged 
by  the  figures  given  by  the  author  of  the  genus  two  of  these  species 
fall  in  Diaeretus  while  the  other  appears  to  be  a  Lysiphlebus.  Coclono  - 
tus  is  obviously  a  misprint  for  Coelouotus.  as  pointed  out  by  Dalle 
Torre.  Protal^hidius  being  a  substitute  name  for  Coelouotus 
becomes  a  synonym  of  Aphidius. 

Dr.  Ashmead  divided  the  subfamily  into  two  tribes  Aphidiini  and 
Trioxini.  ^-  Of  the  first  tribe  he  says:  "This  tribe  is  readily  rec- 
ognized by  the  hind  wings  having  a  distinct  basal  nervure,  the  median 
cell  complete."  Of  the  genera  placed  in  this  first  tribe,  to  three  only 
can  this  statement  be  safely  applied,  viz:  Ephedrus,  Praou  and  Toxares. 
In  the  posterior  wing-  of  Aphidius  the  basal  nervure  is  never  complete 
although  it  can  with  difficulty  be  traced  by  hyaline  lines  in  some  species. 
The  median  nervure  is  not  infrequently  entirelv  effaced.  The  same 
is  true  of  Diaeretus  and  Monoctouus..  In  species  of  Lysiphlebus,  a 
genus  which  is  placed  in  the  tribe  Trioxini,  the  median  cell  is  fully  as 
distinct  as  in  Aphidius  and  Diaeretus. .  Since  the  number  of  genera 

9.  Add.  Faun.  Canad.  Hvm.,  1888.  p.  394. 

10.  Proc.  V .  S.  Nafl  Miis.,  Vol.  XXIII,  p.  184. 

11.  Cat.  Hvmenop.,  Vel.  IV.  p.  4. 

12.  Proc.  U.  S.  Nat  l  Mus.,  Vol.  XXIII,  p.  113. 
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of  Aphidii)iac  is  not  large  and  to  attempt  to  maintain  the  division  as 
proposed  by  Ashmead  can  only  result  in  confusion  it  seems  better  to 
discard  it  altogether.  This  the  writer  has  done  in  the  following  generic 
synopsis. 

Table  of  Genera  of  Aphidiinae. 

1.  Forewing  with  three  cubital  cells   2. 

Foi't'wing  with  less  than  three  cubital  eelLs   3 

2.  Abdomen  rounded  at  the  apex  ;  oviduct  bent  downward  beneath  the  abdomen. 

TO.KARE.S  WESTWOOD. 

(Type  Toj-aies  delUger  Hal.). 
Abdomen  lanceolate  :  oviduct  not  bent  beneath  the  abdomen. 

EPHEDRUS  HALIDAT. 

(Type  Ephedius  laceitosus  Hal.). 
.3.  .Xbdomcn  rounded  at  the  apex,  oviduct  bent  Deneaiu  tlie  abao-u^Mi. 

MONOCTOXUS  HALIDAY. 

(Type  Moiioctoniis  nei'vosus  Hal.). 

Abdomen  lanceolate;  oviduct  not  bent  beneath  the  abdomen   4. 

4.    First  cubital  and  first  discoidal  cells  separated,  the  first  abscissa  ot  cubitus 
present.  praox  hax.iday. 

(Type  Pidoii  roliicriis  Hal.). 


• 

 ^ — r 

7 

• 

^^^^^ 

Fig.  3. — Lateral  views  of  typical  abdomens  representing  different  genera.     1.  Aphidiiis 
rosue.     '2.  Tiinxtix  c(irusciini<iriinx.     3.  t'raon  niiiiiil'ni.s.     4.  Monactdnu-i 
piiiiicnhix.    .3.  Epiicdnix  iiii-ijiiipletiin.  Enlarged. 


First  cubital  and  first  discoidal  cells  confluent,  the  first  abscissa  of  cubitus 

aljsent   5. 

5.    Head  longer  than  wide ;  parapsidal  furrows  complete. 

DY.SCBITUS  MAUSHALL. 

(Type  Dyscvitiis  planiceps  Mar.). 
Head  wider  than  long  ;  parapsidal  furrows  usually,  though  not  always  absent  6. 
(i.    Forewing  with  the  recurrent  nervure,  cubital  nervure  and  the  cubital  cross- 
veins    entirely    effaced   8. 

Forewings- not  as  above.    With  a  more  or  less  complete  disco-cubital  cell..  7. 
7.    Disco-cul)ital  cell  usually  closed,  the  recurrent  nervure  always  complete  and 
joining  cubitus  :  the  cubit&l  crossvein  either  present  or  absent. 

aphidius  neks. 
(Type  ApliiOius  rosae  Hal.). 
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Disco-cubital  cell  always  opon.  tlio  rocnrront  nrrvuro  for  tlin  most  part  ef- 
fappd.  Cubital  crossvcin  usually  present.  Cubitus  always  represented  by  a 
sbort  stul).  i,vsii'nr,EBUs  i'ohuster. 

(Type  AphitJiiiK  diioioliitiis  Neesi. 
8.    Radius  wholly  absent.  '  paralipsis  foerster. 

(Type  Aphiditis  enervis  Neesl. 

Radius  present  for  part  of  the  di.stance   9. 

it.     Fi'male  without  hornlilie  appcndasi's  on  the  ti'i  of  II'  ''••■>i'  ■ 

DIAERETIIS  FOERSTER. 

(Type  Aphidius  leucopterus  Nees). 
Fcmal(>  with  hornlilio  appeniages  on  tlu-  tip  of  the  abdomen. 

TRIOXYS  HALIDAY. 

(Type  Trioxys  aceris  Hal.). 

TOXARES. 

Trioiiyx  Hal.  Ent.  Mag.  I.  18.^3,  p.  261  and  487:  Toxarcs  Hal. 
in  Westw." Intro.  Mod.  Class.  Ins..  II,  1840,  Synop.  p.  65. 

Head  transverse  :  antenna>,  long,  many-jointed,  palpi  rather  long.  Mesonotum  with 
the  parapsidal  furrows  very  indistinct  or  al)sent  ;  propodium  areolated.  Fore-wings 
with  three  cubital  cells,  the  first  and  second  cubital  crossveins  present  :  first  cubital 
and  first  discoidal  cells  separated  ;  subdiscoidal  nervure  not  interstitial.  Posterior 
wing  with  a  distinct  Imsal  cell.  Abdomen  of  the  female  spatulate  and  flattened, 
of  the  male  oblong ;  segments  2-3  the  longest,  the  others  short,  transverse. 

This  genus  is  unknown  in  North  America. 


EPHEDRUS. 


Haliday,  Ent.  Mag.,  I,  1833,  pp.  261  and  485. 

Syn.  Elassus  Wesm.,  Nouv.  Mem.  Acad.  Sc.  Brux.,  IX,  1835,  p.  85. 
Scotioncurns  Prov.,  Add.  Faun.  Canad.   Hvm.,    1886,   pp.  IS2 
&  156. 

Ilrad  transverse  as  wide  as  the  thorax:  antenna>  short,  11  or  12-.iointed  and  the 
same  in  both  sexes.  Mesonotum  with  the  parapsidal  furrows  incomplete  :  propodium 
areolated.  Wings  (Fig.  4j  with  three  cubital  cells,  the  first  and  second  cubital  cross- 
veins  present:  first  cubital  and  lirst  discoiojil  c  lis  si'iarater'.  the  I'cciirrcnt  nervure 
always  present  :  subdiscoidal  nervure  not  quite  interstitial.  There  is  always  a  com- 
plete cell  in  the  posterior  wing.  Abdomen  lanceolate  and  compressed  at  the  apex  in 
the  female,  spatulate  or  ovate  in  the  male  :  the  petiole  or  first  segment  twice  or  thrice 
as  long  as  wide  and  slightly  arched.  Ovipositor  sheath  compressed,  ratlier  long  and 
narrow. 


Fig.  4. — Forewing  of  Kphcdnix  iiicoiiipletus.    Greatly  enlarged. 
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This  genus  is  easily  separated  from  all  others  except  Toxares 
from  which  it  dififers  in  the  shape  of  the  female  abdomen,  Ephedrus 
having  it  lanceolate  and  compressed,  the  ovipositor  sheath  straight, 
while  in  Toxares  it  is  rounded  posteriorly  and  the  oviduct  is  bent 
downward.  Three  American  forms  have  been  described  and  the 
description  of  what  is  believed  to  be  a  fourth  species  is  here  included. 
The  males  of  two  of  these  species  are  unknown. 

Table  of  Species. 
(Females  only.) 

1.  Antennas  i2-iointe(l    2. 

Antennae  ii-jointed    3. 

2.  Antennas  wholly  piceus ;  mandibles  black ;  legs  piceus. 

calif ornicns  Baker. 
Antennae  yellowish  basally ;  mandibles  rufous ;  legs  rufous. 

iiei'adensis  Baker. 

3.  Antennae  wholly  black,  mouthparts  black,  legs  dark  brown. 

nigricoruis  n:  sp. 
Antennae  with  scape  and  pedicel  and  more  or  less  of  the  first 
flagellar  joint  yellowish  ;  mouthparts  yellowish ;  legs  including 
coxie  yellow. 

'uicomplcttis  Prov. 

Ephedrus  californicus  Baker. 

Eplicdnis  californicus  Baker,  Pom.  Jour.  Ent.,  I,  1909,  p.  23. 

"Female: — Length  2.25  mm.  Black,  polished,  legs,  antennas  and 
petiole  piceus,  bases  of  tibae  vellowish.  Antennae  12-jointed.  Second 
abscissa  of  radius  equaling  first  transverso-cubital  and  first  abscissa 
of  cubitus.    ^Mandibles  black."  (Original  description). 

I  have  not  seen  specimens  of  this  species  but  it  seems  to  be  distinct. 

Ephedrus  nevadensis  Baker. 

Ephedras  uevadcnsis  Baker,  Pom.  Jour.  Ent..  I,  1909,  p.  23. 

" Female  : — Length  2  mm.  Black,  polished,  abdomen  and  antennae 
piceus,  legs  all  rufous.  Antennae  la-jointed.  Second  abscissa  of 
radius  as  long  as  first  abscissa  of  cubitus,  but  longer  than  first  trans- 
verse cubital.    ^Mandibles  rufous. 

"Male:  —  Length  1.75  mm.  Thorax  also  piceus.  Legs  all  lemon 
yellow.  Antennae  ii-jointed,  piceus,  second  and  third  joints  honey- 
yellow."    (Original  description.) 

Habitat : — Ormsby  County,  Nevada. 

This  species  is  unknown  to  me.  Either  the  author  has  confused 
two  difYerent  species  in  this  description  or  it  forms  an  exception  to 
■  he  rule  that  the  males  and  females  of  Ephedrus  have  the  same  number 
of  antennal  joints.  The  description  coincides  very  well  with  E.  incdm- 
pletiis  Prov.  except  in  the  number  of  antennal  joints. 
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Ephedrus  nigricornis  n.  sp. 

Female : — Length  2.25  mm.  Black,  smooth,  shining.  Head 
inckiding  mouthparts  deep  black  and  shining.  Antennae  ir-jointed. 
black  and  shining",  an  annulus  between  the  pedicel  and  first  flagellar 
joint  pale:  first  flag-ellar  joint  the  longest,  one-third  longer  than  the 
second.  Thorax  entirely  smooth,  shining",  black ;  the  parapsidal  furrows 
distinct  anteriorly  for  about  one-third  of  their  length ;  propodium  with 
distinct  median  transverse  and  medium  longitudinal  carinas  the  latter 
dividing  at  half  its  length  and  forming  a  rather  broad  areola  just  in 
front  of  the  petiole.  xA.ll  coxje  deep  black  and  shining,  remainder  of 
legs  dark  brown.  Wings  hyaline  the  stigma  rather  narrow,  veins  and 
stigma  brown.  Abdomen  longer  than  the  head  and  thorax,  compressed 
apically.  the  petiole  piceus  and  rugose,  remaining  segments  shining 
black  with  a  faint  reddish  tinge  on  the  sides  of  apical  segments.  Ovi- 
positor sheath  very  slender. 

Habitat:— Ft.  Collins,  Col. 

Host : — Unknown. 

Described  from  one  specimen  received  from  C.  P.  Gillette.  This 
specimen  is  apparently  very  much  like  E.  calif orniciis  Baker,  but  dilTers 
in  the  number  of  antennal  joints.  It  is  my  belief  that  the  number  of 
joints  is  constant  in  species  of  this  genus  but  future  investigation  may 
show  a  variation. 
Ephedrus  incompletus  Prov. 

Ephedrus  incompletus  Prov..  Add.  Faun.  Canad.  Hvm.,  1886,  p 
156. 

Scotiouciirns  dives  Prov.,  Add.  Faun.  Canad.  Hym.,  1886,  p.  157. 
Ephedrus  rosae  Withington.  Trans.  Kans.  Acad.  Sci.,  XX\TI, 
1909,  p.  318. 

Female: — Length  2  mm.  Black,  smooth  and  shining.  Head 
black  and  shining-,  mouthparts  yellowish:  antennae  ii-jointed,  brown 
black  except  scape,  pedicel,  and  more  or  less  of  the  first  flagellar  joint 
which  are  yellowish:  first  flagellar  joint  the  longest.  Thorax  black 
and  shining,  the  propodium  sometimes  reddish.  Parapsidal  grooves 
apparent  at  the  anterior  angles  of  the  mesonotum ;  propodium  areo- 
iated  as  in  preceding  species.  Legs  reddish  yellow ;  posterior  femone 
and  tibia:  brown  above,  all  coxas  brownish.  Wing's  hvaline,  veins 
brown,  stigma  narrow  and  brown.  Abdomen  long,  lanceolate;  petiole 
as  long  as  posterior  coxae  and  half  of  trochanters,  distinctly  rugose ;  all 
segments  including  petiole  reddish  brown.  Ovipositor  sheath  slender, 
not  as  long  as  in  preceding-  species. 

Male: — Similar  to  female  except  that  abdomen  is  usuallv  darker 
and  the  legs  more  obfuscated. 

Habitat: — Canada,  ^Faryland.  and  Kansas. 

Host: — Mycus  cerasi  Fabr..  Macrosiphum  rosae  Lin.,  and  Necto- 
rophora  rudbeckiae  Fitch. 

The  preferred  host  of  this  species  seems  to  be  the  rose  aphis  since 
I  have  reared  it  several  times  and  in  considerable  numbers  from  this 
host.  But  two  specimens  have  been  secured  from  the  cherrv  aphis  and 
only  one  from  the  cockle-burr  aphis.  Two  cotypes  of  E.  rosae  With., 
as  well  as  Withington's  description  agree  perfectly  with  Provancher's 
species. 
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^lOXOCTOXUS. 
Haliday,  Ent.  Alag..  I,  1833,  pp.  261  and  4S7. 

Head  (inly  slislitl.v  transverse,  marly  oubiral.  Ant(>nnie  with  a  variable  number 
of  joints,  usiially  shorter  than  the  body.  Slesonotum  with  parapsidal  furrows  effaced 
except  anteriorly,  I'ropodium  varial)le,  usually  areolated.  Forewins  (Fig.  r> )  with 
the  first  cubital  and  first  diseoidal  cells  conllucnt.  and  forming  a  disco-cubital  cell 
which  is  shorter  than  in  Apliiiliiis  second  (•\ibital  cell  pr<'sent  but  incomplete,  radial  cell 
incomplete,  stisma  as  in  ApJiidiKx  ;  first  aliscissa  of  radius  nearly  perpendicular  to  the 
J  tijima  :  tirst  cubital  cros.svein  jointius  the  cubital  vein  directly  below  the  origin  of 
ladius.  not  beyond  as  in  Apliidius.  Hind  wing  without  a  cell,  .\bdomen  rather  short 
and  wide,  ovate,  not  compressed  posteriorly,  the  ovipositor  and  sheath  curved  sharply 
downward. 


Fig.  5.  —  Forewing  of  iloiinrtoiiiis  ixiiilcitsis.    Greatly  enlarged. 

Tlie  genus  i.s  easily  separated  from  all  others  except  Toxarcs  by 
the  character  of  the  ovipositor.  From  Toxares  it  differs  distinctly  in 
the  venation  of  the  wings.  Ihit  one  species  of  the  genus  is  known  to 
exist  in  the  North  Americana  fauna. 

Moncctonus  paulensis  Ashm. 

Aphidius  paulensis  A.shm..  Proc.  \\'ash.,  Acad.  Sci..  IX .  1902.  p. 

Female : — Length  2  mm.  Black,  shining.  Head  nearly  cubical, 
temples  rather  wide  and  full,  clypeus  not  transverse,  as  long  as  wide 
and  set  well  above  the  mandibles,  face  narrow,  mouthparts  including 
clypeus  yellowish  ferruginous,  remainder  of  head  black  smooth  and 
shining.  Antenn?e  i5-jointed,  the  first  flagellar  joint  four  times  as 
long  as  thick,  the  following  successively  shorter,  first  five  joints  slightly 
yellowish  in  one  specimen  but  in  the  other  two  specimens  the  whole 
antennae  is  brown  black.  Thorax  wholly  black,  the  parapsidal  grooves 
present  anteriorly  for  about  one-third  of  their  length,  mesonotum 
smooth  and  polished,  propodium  with  very  prominent  carinre.  the 
median  longitudinal  carina  dividing  at  about  one-fourth  its  length  froni 
the  anterior  margin,  the  two  branches  enclosing  a  pentagonal  areola 
as  wide  at  the  middle  as  the  base  of  the  petiole,  the  median  transverse 
carina  complete  to  the  lateral  margins.    Forewings  with  a  large  disco- 
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cubital  cell,  the  first  abscissa  of  radius  nearly  perpendicular  to  the. 
stit^nia,  the  cubital  crossvein  about  as  long  as  the  first  abscissa  of 
radius  and  joining  the  cubital  vein  directly  beneath  the  origin  of  radius, 
the  recurrent  nervure  and  cubitus  interstitial  and  slightly  curved 
inward,  second  discoidal  cell  complete ;  stigma  rather  narrow.  Veins 
and  stigma  pale  brown.  Legs  dark  yellow  the  posterior  cox  2  brownish. 
Abdomen  short,  no  longer  than  the  head  and  thorax,  with  a  cylindrical, 
rugose  petiole ;  the  ovipositor  exserted  and  like  its  sheath  distinctly 
curved  downward. 

Male: — Antennje  i8-jointed,  wholly  black.  The  legs  are  dark  brown 
except  at  joints.    Otherwise  the  male  is  like  the  female. 

Habitat: — St.  Paul  Island,  Alaska. 

Host  :■ — Unknown. 

Redescribed  from  the  Ashmead  types. 

This  species  which  Ashmead  described  as  an  Af^hiiliiis  is  without 
doubt  a  Moiioctoiius.  It  agrees  both  in  venation  and  shape  of  the 
ovipositor  with  Haliday's  as  well  as  JNIarshall's  description  of  that 
genus.  Marshall  states  that  the  propodium  (metathorax)  of  Monoc- 
foiius  is  unareolated  but  in  this  species  it  is  distinctlv  areolated,  the 
carinx  being  more  distinct  than  is  u.sual  in  the  .1  pliidiinac. 


Syn.  ApJiidaria.    Prov.  Add.  Faun.  Canad.  Hym.,  1886,  ]3.  151. 

Head  as  widi>  as  Ions  .or  nearly  so,  usually  narrower  than  the  thorax.  Mesono- 
tum  gil)l(ous,  the  parapsidal  furrows  always  present  and  eompleti'  or  nearly  complete; 
propodium  eonve.x.  snuioth,  without  carina'.  Korewings  (Fiu.  t!  i  with  the  first  cuhital 
and  first  discoidal  separated  bv  the  first  abscissa  of  cubitus,  the  culiital  crossveins 
absent  leaving  the  first  cubital  cell  open  :  radius  never  eoniplete  to  tile  wing  margin  : 
the  recurrent  nervin-<-  si.metimes  effaced  having  the  lir>t  discoidal  ct  II  open:  second 
discoidal  cell  usually  cnmplete  and  distinct.  Ihe  sulidiscoidal  nervure  usually  interstitial. 
Posterior  wings  with  a  complete  cell,  .\hdomen  lanceolate  in  the  female, "  snatulato  in 
the  male  witli  the  petiole  broad  and  rarely  much  more  than  twice  as  long  as  wide; 
oviposit<u'  shiath  straight,  slender  and  mor<'  or  less  pointed. 


PRAON. 


Haliday,  Ent.  Mag.  I,  1833,  pp.  261  and  4^3. 


Fig.  *>. — Forewing  of  Prnon  colorarleiisin.     Greatly  enlarged. 
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This  genus  is  easily  separated  from  all  others  hy  the  character 
of  the  wing  venation,  presence  of  the  parapsidal  furrows  and  the  shape 
of  the  head.  Good  specific  characters  are  almost  totally  lacking,  and 
one  is  compelled  to  rely  upon  slight  differences  in  color  to  separate 
species,  a  most  unsatisfactory  recourse  at  best.  The  males  are  prac- 
tically indistinguishable  even  when  placed  side  by  side  and  conse- 
quently are  not  included  in  the  following  table  of  species.  Three  specie^' 
have  been  described,  the  females  of  which  are  unfortunately  unknown. 
These  are  P.  nanus  Baker,  P.  amcricanns  Ashm.,  and  P.  ccrasaphis 
Fitch.  The  males  of  P.  alaskcnsis,  P.  simiilans,  and  P.  coloradensis 
are  also  known.  The  descriptions  of  all  these  follow  but  are  given 
with  little  hope  that  they  will  enable  the  student  to  identify  them.  A 
character  which,  at  first,  it  was  hoped  would  serve  to  separate  nanus 
and  amcricanns  from  the  other  four  species  was  the  fact  that  the  recur- 
rent nervure  was  effaced  in  these  two,  but  the  rearing  of  a  larger 
series  of  specimens  of  P.  simiilans  showed  that  this  nervure  was  absent 
in  many  specimens  of  both  sexes  and  present  in  about  as  many  and  was 
therefore  not  even  of  specific  value.  It  is  very  probable  that  both 
aincrica}ins  and  nanus  are  synonyms  of  P.  siinnlans  which  appears  to 
be  a  widely  distributed  species.  As  the  matter  now  stands  the  males 
of  amcricanns.  simulans.  coloradensis,  ccrasaphis  and  nanus  are  insep- 
arable on  any  characters  known  to  me. 

T.\BLE  OF  Species  of  Praox. 
(Females  Only.) 

1.  AntennjE  entirely  black  with   the  exception  of  a  yellowish 

annulus  between  the  second  and  third  segments   2. 

Antennee  not  entirely  black,  with  the  two  basal  joints  and  a 
part  at  least  of  the  third  joint  yellowish   4. 

2.  Abdomen  entirely  testaceous. 

occidentalis  Baker. 
Abdomen  not  testaceous,  either  black  or  blackish. 

3.  Antennje  14-16-jointed,  legs  yellowish. 

coloradensis  Ashm. 
Antennje  with  more  joints  (i8-jointed  in  the  type.)    Legs  fer- 
ruginous. 

alaskcnsis  Ashm. 

4.  Prothorax,  pleurje.  and  propodium  bright  yellow. 

Abdomen  very  slender   5. 

Prothorax,  pleurse,  and  propodium  dark,  either  black  or  dark 
ferruginous.    Abdomen  not  so  slender   6. 

5.  Head  with  the  cheeks,  temples  and  occiput  bright  yellow,  the 
vertex  black  or  blackish. 

hiiniulaphidis  Ashm. 
Head  entirely  black  except  mouthparts,  lower  part  of  cheeks 
and  face  below  antennre  which  are  ferruginous. 

viri^inicnsis  Ashm. 

6.  Abdomen  except  the  petiole  black  or  brown  black :  spiracles 
of  the  first  segment  placed  near  the  base  and  quite  prominent. 

simiilans  Prov. 
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Praon  occidentalis  Baker. 

Praoii  occidentalis  Baker,  Pom.  Jour.  Ent.,  I,  1909  p.  23. 

"Female: — Length  2  mm.  Black,  shining,  abdomen  entirely 
testaceous,  paler  below.  Legs  including  coxae,  clear  rufous.  Antemise. 
i8-jointed,  piceus.  First  and  second  discoidal  cells  both  distinctly 
closed.  Sulxliscoidal  nervure  not  interstitial,  but  entering  second 
discoidal  cell  at  about  one-third  its  length.''  (Original  description.) 

Habitat : — Ormsby  County,  Nevada. 

Host : — Unknown. 

I  have  not  seen  specimens  of  this  species.    The  character  used  in 
the  table  of  species  to  separate  it  from  the  others  is  unsatisfactory  but 
the  only  one  offered  in  the  description. 
Praon  coloradensis  Ashm. 

Praon  coloradensis  Ashm.,  Colo.  Biol.  Asso.,  Bull.  L  1890,  p.  20. 

f>»/(7/(7 :  — Length  1.5  to  2  mm.  Black,  smooth,  shining.  Head 
black,  the  mandibles  yellowish,  the  palpi  brown.  Antenna  14-16-  jointed 
(usually  i5-iointed),  entirely  black  except  an  annulus  between  the 
second  and  third  joints.  Thorax  wholly  smooth  shining  black  with 
thick  pubescence  on  the  mesonotum ;  the  parapsidal  furrows  present ; 
propodium  smooth  without  carinse.  Wings  hyaline,  veins  and  stigma 
dark  brown.  The  recurrent  nervure  present.  Legs  including  coxje 
reddish  yellow.  Abdomen  brown-black,  but  little  longer  than  the  head 
and  thorax ;  the  petiole  ferruginous,  a  little  longer  than  broad,  the 
spiracles  near  the  base  and  not  prominent. 

Male: — Antennae  18-20-jointed ;  posterior  coxae  and  femorae  dark 
brown  basally.  The  abdomen  spatulate  and  scarcely  longer  than  the 
head  and  thorax.   Otherwise  like  the  female. 

Habitat : — Colorado. 

Host: — Cliaitophorns  ncgiindinis  Thos.,  Macrosiphum  bicolor 
Gillette,  and  N cctorophora  sp. 

Described  from  the  Ashmead  types  and  twenty  specimens  received 
from  C.  P.  Gillette  and  reared  by  him  from  the  three  above  mentioned 
hosts.    The  species  differs  very  little  from  either  alaskensis  or  simii- 
lans  except  in  the  number  of  antennal  joints. 
Praon  alaskensis  Ashm. 

Praon  alaskensis  Ashm.,  Proc.  Wash.  Acad.  Sci.,  IV,  1902,  p.  243. 

Female: — Length  2.5  mm.  Black,  smooth,  shining.  Head  deep 
black,  mouthparts  including  clypeus  ferruginous.  Palpi  pale.  Anten- 
nas i8-jointed,  wholly  black  except  an  annulus  at  the  suture  between  the 
pedicel  and  first  flagellar  joint  which  is  pale.  Thorax  wholly  deep 
black,  smooth,  and  shining:  mesonotum  pubescent,  parapsidal  grooves 
complete:  propodium  smooth,  without  carin?.  Wings  hyaline,  veins 
and  stigma  brown,  recurrent  nervure  complete.  Legs  including  cox?s 
ferruginous  the  posterior  and  median  coxa?,  femorae  and  tibias  brown 
above.  Abdomen  including  ])etiole  black,  slightlv  longer  than  the  head 
and  thorax. 

Male: — ^Mouthparts  darker  than  in  the  female.  Antennae  23-jointed. 
Abdomen  spatulate,  the  petiole  faintly  wrinkled  at  the  base.  Otherwise 
like  the  female  but  with  the  legs  somewhat  darker. 

Habitat: — St.  Paul's  Island,  Alaska;  Corvallis,  Oregon. 
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Host : — Unknown. 

The  male  i.s  described  from  the  two  Ashmead  types.  The  female 
from  a  sino^le  specimen  in  tlie  United  States  National  Museum  from 
Corvallis,  Oregon. 

Praon  humulaphidis  Ashm. 

Praoii  humulaphidis  Ashm.,  Proc.  U.  S.  Nat'l  Mus.,  1888,  p.  657. 

Female: — Length  2.5  mm.  Smooth,  polished.  Head  bright 
yellow  except  the  vertex  which  is  blackish:  mouthparts  pale  yellow: 
antennae  black  except  the  scape,  pedicel  and  most  of  the  third  joint 
which  are  yellow.  Thorax  smooth,  polished;  the  parapsidal  grooves 
complete:  the  propodium  convex,  smooth;  prothorax,  pleurae,  and  pro- 
podium  bright  yellow,  mesonotum  and  scutellum  black.  Legs  bright 
yellow.  Wings  hyaline,  stigma  and  veins  pale.  Abdomen  longer  than 
the  head  and  thorax,  very  narrow  and  for  the  most  part  yellowish,  the 
dorsum  obfuscated. 

Habitat : — Richfield  Springs,  New  York ;  Arlington.  A'irginia ; 
and  Oakland,  Alaryland. 

Host : — Unknown. 

Ashmead  states  that  this  species  was  described  from  a  single 
broken  specimen  from  Richfield  Springs,  New  York.  The  abdomen, 
wings,  all  of  the  legs  and  both  antennae  of  this  specimen  are  broken. 
There  is  in  the  United  States  National  Museum,  however,  another  fe- 
male specimen  bearing  the  type  label  and  named  Praon  humulaphidis 
which  is  in  good  condition.  This  specimen  is  from  Arlington,  \'ir- 
ginia,  and  was  probably  considered  a  paratype  bv  Dr.  Ashmead. 
Another  specimen  also  in  the  Museum  collection  is  from  Oakland, 
Maryland,  and  differs  in  no  way  from  the  type  and  paratype  of  Ash- 
mead.   The  above  description  is  drawn  from  the  three  specimens. 

Praon  virginiensis  Ashm. 

Praon  virginiensis  Ashm.,  Proc.  U.  S.  Nat'l  AIus.,  1888,  p.  607. 
Female: — Length  2.5  mm.  Smooth,  polished.  Head  black,  the 
mouthparts,  lower  part  of  cheeks  and  face  below  antennas  ferruginous ; 
?ntenn:2  ig-jointed,  black  with  the  two  basal  joints  and  base  of  the 
third  vellow.  Parapsidal  furrows  complete;  prothorax,  pleurae  and 
propodium  bright  yellow  ferruginous ;  the  mesonotum  and  scutellum 
brown-black.  Wings  hyaline,  veins  and  stigma  brown  the  recurrent 
iiervure  present  and  complete.  Legs,  including  coxae,  all  yellowish 
ferruginous.  Abdomen  longer  than  head  and  thorax,  very  narrow, 
the  petiole  and  apical  segments  laterally,  yellow-ferruginous,  rest  of 
abdomen-  brownish. 

Habitat : — Arlington,  \'irginia. 

Host : — L'nknown. 

As  in  the  case  of  Praon  humulaphidis.  Dr.  Ashmead  mentions  but 
one  specimen  as  the  type  of  this  genus  while  in  the  National  ]\Iuseum 
are  two  specimens  bearing  type  labels  one  of  which  is  from  the  Ash- 
mead collection.  Both  specimens  are  from  Arlington,  Virginia.  I  am 
of  the  opinion  that  this  species  and  the  foregoing  are  really  synonym- 
ous. The  onlv  difference  between  them  is  that  the  head  of  virfriniensis 
is  mostly  black  while  that  of  the  humulaphidis  is  for  the  most  part 
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yellow.  The  extent  of  an  infuscation  varies  greatly  in  many  species 
of  Apliidiinac  and  hence  is  not  a  true  criterion  of  a  species.  Dr.  Ash- 
niead  in  his  description  of  znroinicusis  credits  the  species  with  a  deli- 
cate median  carina  on  the  propodium  or  metathorax.  The  type  shows 
a  faint  line  down  the  middle  of  the  propodium  but  it  is  in  no  sense  a 
carina  and  is  probably  due  to  the  unequal  drying  of  the  softer  tissues 
underneath.  The  paratype  of  Praon  humulaphidis  as  well  as  the  Mary- 
land specimen  of  that  species  have  an  exactly  similar  line  on  the  pro- 
podium. A  large  series  of  specimens  of  either  species  would  probably 
prove  or  disprove  their  synonymy  and  until  such  a  series  can  be  ob- 
tained it  is  deemed  best  to  keep  them  separate. 

Praon  simulans  Prov. 

Aphidaria  sitnitlaus  Prov.,  Add.  Faun.  Canad.  Hym.,  1886,  p.  153. 

Praon  simulans  Prov.,  Add.  Faun.  Canad.  Hym.,  1888,  p.  395. 

Female : — Length  2  mm.  Smooth  and  polished.  Head  black  and 
shining  above,  face  below  antennae  and  lower  part  of  cheeks  piceus, 
mouthparts  including  clypeus  ferruginous,  the  palpi  paler ;  antennae 
i6-20-jointed,  the  scape,  pedicel  and  first  flagellar  joint  yellowish  fer- 
luginous,  the  remainder  brown  black.  Prothorax.  pleurae  usually,  and 
legs  dark  ferruginous ;  mesonotum,  scutellum  and  propodium  black 
sometimes  slightly  piceus :  parapsidal  grooves  distinct,  propodium 
without  carinae.  Wings  hyaline,  veins  and  stigma  brown ;  the  recur- 
rent nervure  either  present  or  absent.  Petiole  smooth  with  spiracles 
near  the  base  and  quite  prominent,  ferruginous :  remaining  segments 
piceus  black.    Ovipositor  sheath  not  long. 

Male : — Head  including  cheeks,  face,  and  mandibles  black,  palpi 
brownish  yellow'.  Antennae  r8-22-jointed,  wholly  black,  the  annulus 
between  second  and  third  joints  ferruginous.  Prothorax  ferruginous; 
mesothorax,  metathorax  and  propodium  deep  black.  Legs  yellowish 
ferruginous,  the  median  and  posterior  femorae  above  and  the  apical 
half  of  all  tarsi  brownish.  Petiole  with  prominent  spiracles,  yellowish 
brown  as  is  also  the  second  segment :  remaining  segments  black.  Other- 
wise like  the  female. 

Habitat: — Canada,  and  College  Park.  ^NTaryland. 

Host: — Siplionophora  rudhcckiac  Fitch. 
Described  from  the  Provancher  type  and  a  large  series  of  specimens 
reared  by  the  author  at  College  Park,  ^laryland.    The  species  dififers 
from  vir<yiniensis  but  little,  being  generally  darker  and  the  abdomen  is 
broader  than  in  that  species. 

Species  the  Females  of  Which  are  Ciikiiowii. 

Praon  cerasaphis  Fitch. 

Trioxys  cerasaphis  b'itch,  ist  &  2nd  Rep.  Ins.  N.  Y.,  1856,  p.  138. 

Male: — Length  1.5  mm.  Black  and  smooth.  Head  black,  palpi 
yellowish.  Parapsidal  furrows  present,  the  propodium  smooth.  Legs 
all  yellow  very  slightly  tinged  with  brown.  Wings  hyaline  the  veins 
and  stigma  very  pale,  almost  white.  Abdomen  s])atulate,  as  long  as 
head  and  thorax,  brown  black,  the  petiole  ferruginous. 

Habitat: — New  York. 
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Host: — Cherry  apliis,  probal:)Iy  Myaus  ccrasi  Fabr. 

The  type  of  this  species  is  in  very  poor  condition.  It  is,  however, 
recognizable  as  a  male  Praon  and  dit¥ers  from  males  of  the  other 
species  only  in  that  the  legs  are  somewhat  lighter  colored.  The  anten- 
n:xi  are  stated  by  Fitch  to  be  i8-jointed.  Repeated  attempts  by  the 
writer  to  rear  specimens  of  Praon  from  the  cherry  aphis  have  always 
failed. 

Praon  americanus  Ashm. 

Diacrctus  americanus  Ashm.,  Proc.  U.  S.  Nat'l  Mus.,  1888,  p.  669. 
Diaeretns  zvebsteri  Ashm.,  Proc.  U.  S.  Nat'l  Mus.,  1888,  p.  669. 
Diaerctns  brunneivcntriis  Ashm.,  Proc.  U.  S.  Nat'l  Mus.,  1888,  p. 
670. 

Malc\ — Length  1.75  mm.  Black,  smooth,  polished.  Head  black, 
mouthparts  yellowish,  the  lower  part  of  cheeks  sometimes  ferruginous ; 
antennae  with  18  or  19  joints,  piceus,  the  two  basal  joints  yellowish 
beneath.  Thorax  black  above  the  pleurae  slightly  ferruginous ;  parap- 
sidal  furrows  complete ;  propodium  without  carinae.  Wings  hyaline 
the  veins  and  stigma  pale  brown,  the  recurrent  nervure  is  almost  en- 
tirely effaced.  Legs  pale  ferruginous.  Abdomen  brownish  yellow, 
about  as  long  as  the  head  and  thorax,  the  petiole  a  little  longer  than 
vv'ide. 

Habitat : — Indiana. 

Host: — Siphocorync  avenac,  Fabr.^^ 

Dr.  Ashmead  described  this  species  under  three  different  names, 
the  types  of  all  of  which  were  secured  at  Lafayette,  Indiana,  by  Pro- 
fessor F.  M.  Webster.  Beyond  a  very  slight  variation  in  the  color 
and  a  difference  of  one  joint  in  the  antennae,  the  types  of  all  three 
are  exactly  alike. I  am  inclined  to  think  that  the  species  is  really  a 
synonym  of  P.  sinnilans  Prov.,  but  in  the  absence  of  females  am  uncer- 
tain. 

Praon  nanus  Baker. 

Praon  nanus  Baker.  Pom.  Jour.  Ent.  I,  1909,  p.  23. 

"Male: — Length  1.75  mm.  Black,  shining,  the  legs  including 
coxae  and  abdomen,  pale  rufous,  the  tarsi  and  abdomen  towards  tip 
becoming  piceus.  Antennae  piceus.  Postmarginal  and  radial  stumps 
and  basal  vein  about  equal  in  length,  the  distinct  part  of  cubitus  about 
twice  as  long.  Second  discoidal  cell  not  distinctly  closed."  (Original 
description.) 

Habitat : — Ormsby  County.  Nevada. 

Host : — Unknown. 

This  species,  like  occidcntalis,  is  unknown  to  the  writer. 

APHIDIUS. 

Nees  Von  Esenbeck,  Nov.  Act.  Acad.  L.  C.  1818,  p.  302. 

Syn.    Coelonotus  Foerst..  \'erh.  naturh.    Ver.  Preuss,  Rheinl,  XIX, 
1862,  p.  248. 

13.     Ins.  Life,  III.  p.  61. 

13a.  Proc.  Wash.  Ent.  Soc,  Vol.  XII,  p.  186. 
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Thcracmio)i  llolmg.,  C")fvcrs.  Svensk.  X'et.-Akad.    lM)rli,  XXIX. 

1872,  Part  6,  p.  99. 
Coclonotns  Thom.,  Opusc,  Entom.,  1'.  20.  1895  p.  2334. 
ProtapJiidius  Aslim.,  Can  Ent.,  XXXII,  1900,  p.  368. 


rioafl  transv(M'se.  as  wido  or  nearly  as  wide  as  the  thorax,  face  short,  antennoe 
long  and  always  more  than  tlurteen-.iointed.  I'arapsidal  furnnvs  usually  but  not 
always  absent.  I'ropodium  convex  or  concave  and  usually  distinctly  areolated  (Fig  8). 
Wings  (Fig.  7)  usually  hyaline  (obfuscated  in  one  species)  :  stisnia  large  triangular  or 
sub-triangular ;  radius  never  complete,  usually  extending  less  than  half  the  distance 


Fig.  S. — Different  types  of  areolation  of  the  propodia  in  Apliiiliiin.     1.  A.  rosae.    2.  A. 
ribis.  '.i.  A.  ijillettci.    (ireatly  enlarged. 


to  the  wing  margin  ;  first  cubital  and  first  discnidal  cells  always  confluent,  forming  a 
disco-cubital  cell  which  is  always  closed  below  by  the  union  of  the  recurrent  and 
cubital  nervures  but  is  sometimes  open  al)ove  owing  to  the  partial  etTacement  of  the 
cubital  crossvein  ;  second  discoidal  cell  complete  and  closed  :  sub-discoidal  nervure 
interstitial  ;  posterior  wings  usually  without  a  complete  cell.  Abdomen  petiolate, 
longer  than  the  head  and  thorax,  lanceolate  and  compressed  at  the  apex  in  the  female, 
spatulate  and  rounded  at  the  apex  in  the  male.  Ovipositor  sheath  slightly  compressed, 
short,  and  protruding  from  the  apex  of  the  abdomen  ;  ovipositor  rarely  slightly  exserted  ; 
without  hornlike  anal  processes. 


Fig.  7. — Forewing  of  AphUUtis  rosae.    Greatly  enlarged. 
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This  genus  contains  the  greater  number  of  described  American 
forms.  It  can  be  readily  distinguished  from  any  of  the  other  genera 
except  Lysiplilcbiis  and  Slonoctonus  by  the  character  of  the  wing  vena- 
tion. From  Lysiphlcbiis  it  is  distinguished  by  having  a  complete  re- 
current nervure  closing  the  disco-cubital  cell  below  and  by  a  usually 
greater  number  of  antennal  joints.  From  Monoctonus  it  may  be  sep- 
arated by  the  shape  of  the  female  abdomen  and  ovipositor. 

Table  of  Species  of  Aphidius. 

1.  Wings  with  two  transverse  brown  bands. 

bifasciatus  Ashm. 
Wings  without  transverse  bands   2. 

2.  ]\Iesosternum  and  mesopleurje  separated  by  a  distinct  furrow ; 
parapsidal  furrows  distinct  and  deeply  impressed. 

nii!;rovarins  Prov. 
IMesosternum  and  mesopleur_"3  not  separated ;  parapsidal  fur- 


rows sometimes  present  but  never  deeply  impressed   3. 

3.  Mesonotum  either  distinctly  punctate  or  aciculate   4. 

Mesonotum  without  distinct  punctures  or  aciculations   8. 

4.  Mesonotum  punctate,    5. 

Mesonotum  distinctly  aciculate,  propodium  smooth  7. 

5.  Propodium  rugose   6. 

Propodium  smooth. 


gillettci  n.  sp. 

6.  Propodium  excavate  at  base  of  petiole,  with  transverse  ridge;> 
within  the  excavation.  Abdominal  petiole  distinctly  thickened 
dorso-ventrally  at  the  apex.  Abdomen  twice  as  long  as  head 
and  thorax. 

bicolor  Ashm. 

Propodium  excavate  but  without  transverse  furrows  within 
the  excavation.  Apex  of  petiole  not  especially  thickened. 
Abdomen  not  twice  as  long  as  head  and  thorax. 

pi)iapJiidis  Ashm. 

7.  Head  and  thorax  shining  black,  abdomen  brown  black. 

procephali  Ashm. 
Head,  thorax   and  abdomen   rufous,   the  abdomen  slightly 
darker.  macrogaster  Ashm. 

8.  Propodium  with  a  broad,  shallow  excavation  at  the  base  of 
the  petiole,  the  excavation  bordered  in  front  and  at  the  sides 
by  sharp  carin^e.    The  median  longitudinal  carina  extending 

only  to  the  anterior  border  of  the  excavation   g. 

Propodium  not  or  only  slightly  excavated  at  the  base  of 
petiole,  the  median  longitudinal  carinae  either  wholly  absent 
or  dividing  at  about  half  its  length  and  enclosing  a  narrow 
pentagonal  or  quadrilateral  areola  in  front  of  the  petiole.  .  .10. 

9.  Head  black ;  prothorax,  anterior  part  of  mesopleura  and  two 
broad  lines  corresponding  to  the  parapsidal  furrows  yellow. 
Abdomen  yellow.    Temples  sloping  rather  abruptly  from  the 
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eye  margin.  Abdomen  one  and  one-half  times  as  long  as 
head  and  thorax  and  rather  robust. 

jiinipcrapliidis  n.  sp. 
Head  and  thorax  wholly  black,  abdominal  petiole  at  base  and 
second  and  third  sutures  yellowish,  rest  of  the  abdomen  dark 
brown.   Temples  full  rounded.   Abdomen  nearly  twice  as  long 
as  head  and  thorax.  calif orniciis  Ashm. 

ID.  Propodium  without  median  longitudinal  or  median  trans- 
verse carinae ;  with  two  shallow  nearly  circular  pits,  one  each 
side  of  base  of  petiole,  bordered  with  very  faint  carinje. 

xaiithus  Ashm. 

Propodium  with  distinct  but  delicate  median  longitudinal  and 
median  transverse  carinje,  the  former  dividing  at  or  before 
the  intersection  with  the  latter  and  enclosing  a  narrow  pen- 
tagonal or  quadrilateral  areola  in  front  of  the  petiole  ii. 

11.  Stigma  very  long  and  narrow.           atropetiolattis  Ashm. 
Stigma  normal  12. 

12.  Antennal  joints  very  short,  but  little  longer  than  wide  in  either 
sex.                                                  crassicornis  Ashm. 
Antennal  joints  fully  twice  as  long  as  wide  in  both  sexes,  the 
basal  flagellar  joints  usually  much  longer  13. 

13.  Legs  as  well  as  body  very  dark,  black  or  nearly  so,  the  anter- 
ior pair  occasionally  lighter  14. 

Legs  not  black,  usually  all  light  yellow,  occasionally  brown- 
ish 16. 

14.  Face  extraordinarily  wide,  clypeus  large. 

pterocommae  Ashm. 
Face  not  so  wide,  clypeus  not  large  15. 

15.  Face  black  below  antennre,  front  femorse  and  tibiae  always 
black.  propinqniis  Ashm. 
Face  usually  yellowish  below  antenn"?,  anterior  femorae  and 
tibiae  yellowish.  nigripes  Ashm. 

16.  Whole  insect  except  head  bright  yellow,  the  mesonotum  and 
dorsum  of  abdomen  occasionally  fuscous.    Head  black. 

polygonaphis  Fitch. 
Whole  insect  not  bright  yellow ;  the  head,  mesonotum  and 
propodium  always  black  or  brown  black  17. 

17.  Antennae  of  female  usually  with  more  than  seventeen  joints 
(very  rarely  with  seventeen).     Male  with  twenty  or  more 

joints   '  18. 

Antennae  of  female  usually  with  less  than  seventeen  joints 
(occasionally  with  seventeen.)    Males  with  twenty  or  less.. 20. 

18.  Antennas  with  a  very  prominent  tubercle  between  the  scape 
and  head,  appearing  as  a  distinct  joint  of  the  antennae,  one- 
fourth  as  long  as  the  scape.  Hind  tibiae  more  than  usually 
swollen  at  the  apex.  glacialis  Ashm. 
Antennae  on  slight  tubercles  but  not  nearly  so  conspicuous. 
Hind  tibije  less  swollen  ig. 

19.  Face  rather  wide,  head  distinctly  transverse,  nearlv  twice  as 
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wide  as  long,  tlie  icmplcs  sloping,  not  full  rounded.  Abdo- 
men one  and  one-half  times  the  length  of  head  and  thorax. 


Face  narrower ;  head  transverse  but  less  than  twice  as  wide  as 
long.  The  temples  rather  broad  and  full,  not  sloping  so  ab- 
ruptly. Abdomen  of  female  twice  as  long  as  the  head  and 
thorax.  rosae  Hal. 

20.  Antenn"=  unusually  few  jointed,  usually  with  fourteen  joints 
(rarely  with  fifteen)  in  the  female  and  sixteen  or  seventeen 

in  the  male  23. 

Antennae  with  a  greater  number  of  joints  in  each  sex  21. 

21.  Petiolar  areola  narrow  and  nearly  rectangular:  maxillary 
palpi  short  and  rather  thick,  first,  second  and  third  joints  not 
more  than  twice  as  long  as  thick,   fourth  joint  about  three 

times  as  long  as  thick  22. 

Petiolar  areola  broader  and  distinctly  pentagonal :  maxillary 
palpi  not  long  but  very  slender ;  second,  third  and  fourth  joints 
four  times  as  long  as  thick.  ribls  Hal. 

22.  Hind  coxae  and  median  and  hind  femor?e  brown. 


Aphidius  bifasciatus  Ashm. 

Aphidius  bifasciatus  Ashm..  Can.  Ent.,  XXHI.  1891,  page  6.  " 

Female: — Length  3  mm.  Dull  yellow,  lustreless.  Head  much 
wider  than  thorax,  more  than  twice  as  wide  as  long,  the  temples  very 
short  and  abrupt :  whole  head  with  the  exception  of  a  black  spot  en- 
closing the  ocelli  dull  brownish  yellow,  closely  and  finely  punctured. 
Antennae  20- jointed  the  flagellum  black,  scape  and  pedicel  brownish 
yellow.  Prothorax,  mesonotum  and  mesopleurse  brownish  yellow,  en- 
tirely lustreless  and  finely  and  closely  punctured :  the  propodium  darker 
without  carinas  and  distinctly  hollowed  out  in  front  of  the  abdominal 
petiole ;  parapsidal  furrows  entirelv  absent.  Wings  with  two  dark 
brown  bands,  one  just  below  the  stigma  and  the  other  embracing  the 
basal  vein,  otherwise  hyaline ;  the  disco-cubital  cell  short  and  wide. 
Legs  the  same  color  as  the  mesonotum,  the  posterior  pair  slightly 
darker.  Abdomen  long  and  rather  narrow,  very  dark  brown,  smooth 
but  lustreless.    ?klale  imknown. 

Habitat : — Florida  and  Nebraska. 

Host : — An  aphid  on  pine. 

Described  from  three  specimens  in  the  L'nited  States  National 
Museum,  one  the  Ashmead  type  and  the  other  two  from  War  Bonnet 
Canon,  Nebraska,  collected  by  T.  A.  Williams. 

Aphidius  nigrovarius  Prov. 

Aphidius  nigrovarius  Prov.,  Add.  Faun.  Canad.  Hym..  1888,  p.  396 
Female : — Length  2.5  to  3mm.    Head  smooth,  only  slightly  shin- 
ing above,  wholly  deep  yellow  except  a  black  spot  on  the  vertex  en- 
closing the  ocelli ;  mouthparts  almost  white,  the  palpi  slightly  fuscous 
at  the  joints.    Antennas  21-22-joinfed,  the  scape  yellow,  the  pedicel 


lachni  Ashm. 


Hind  coxae  and  all  femorae  yellow. 
23.  Small  brown-black  species. 


confusus  Ashm. 
avenaphis  Fitch. 
phorodontis  Ashm. 
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brownish  and  the  flagellnm  black.  Prothorax,  mesopleurse  except  the 
posterior  margin,  lateral  borders  of  the  mesonotum  and  two  lines  fol- 
lowing the  parapsidal  grooves,  and  the  scutellum  deep  yellow;  three 
large  spots,  one  on  each  of  the  three  lobes  of  the  mesonotum,  the  pos- 
terior border  of  the  mesopleuras  and  whole  of  the  metathorax  and  pro- 
podium  black.  The  mesonotum  is  distinctly  punctate  anteriorly, 
smoother  posteriorly,  the  parapsidal  furrows  distinct  and  complete  •. 
the  mesopleurje  are  separated  from  the  mesosternum  by  a  distinct 
furrow :  the  propodium  has  a  median  transverse  carina,  a  median 
longitudinal  which  extends  from  the  anterior  margin  to  the  transverse 
carina,  and  two  widely  separated  longitudinal  carina  extending  from 
the  transverse  carina  to  the  posterior  margin  and  bordering  a  distinct 
excavation  at  the  base  of  the  petiole ;  the  portion  posterior  to  the  trans- 
verse carina  and  the  lateral  margins  are  distinctly  rugose.  The  wings 
are  hyaline,  the  veins  and  stigma  brown.  The  legs  including  the  cox.e 
are  deep  yellow,  the  tarsi  slightly  fuscous.  Abdomen  a  little  longer 
than  the  head  and  thorax,  rather  broad,  slightly  compressed  at  the  apex, 
the  petiole  black  and  distinctly  rugose,  the  following  segments  smooth 
and  yellow  mixed  with,  fuscus  on  the  dorsum  and  at  the  apex.  Ovi- 
positor sheath  rather  prominent  and  yellowish. 

Male : — Like  the  female  but  with  the  scape  not  yellow,  the  mes- 
onotum with  less  yellow  and  the  abdomen  and  tarsi  darker.  The  an- 
tenUcne  in  the  specimens  available  are  24-jointed  and  the  propodium  is 
wholly  rugose. 

Habitat : — California. 

Host: — Lach)ius  sp. 

This  is  a  handsome  and  well  marked  species  easily  distinguished 
from  all  others  except  Aphidius  bicolor  Ashm.  From  this  species  it 
may  be  distinguished  by  the  furrow  separating  the  mesostermum  and 
the  mesepimeron.  Several  specimens  are  in  the  National  Museum 
labeled  "Leland  Stanford  University"  and  bearing  the  above  data  as 
to  host. 

Aphidius  gillettei  n.  sp. 

Female : — Length  2.8  mm.  Hea^d  transverse,  more  than  twice  as 
wide  as  long,  smooth  and  polished  except  the  vertex  which  is  granu- 
larly  punctate.  Temples  not  at  all  rounded  but  sloping  directly  from 
the  eye  margins;  antennae  21  or  22-jointed,  the  first  joint  of  scape  one 
and  a  half  times  as  long  as  the  second,  flagellar  joints  nearly  equal,  the 
apical  ones  slightly  shorter.  Thorax  shining ;  mesonotum  very  finely 
granularly  punctate,  parapsidal  grooves  faintly  impressed ;  propodium 
smooth  with  a  median  transverse  carina,  a  median  longitudinal  carina 
extending  back  only  as  far  as  the  transverse  carina,  and  two  widely 
separated  longitudinals  reaching  from  the  transverse  carina  to  the 
apical  margin  and  bordering  a  shallow  excavation  in  front  of  the 
petiole.  Legs  with  the  first  joint  of  the  hind  tarsi  slightly  shorter  than 
the  three  following  joints  combined,  second  joint  one-third  longer  than 
ih^  third  joint.  Forewings  with  postmarginal  vein  slightly  longer  than 
radius  and  the  second  abscissa  of  radius  a  trifle  longer  than  the  trans- 
verse cubital.    Abdomen  nearly  twice  as  long  as  head  and  thorax; 
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petiole  as  long  as  the  coxre  and  first  joint  of  the  trochanter,  somewhat, 
wrinkled  dorsally ;  segments  beyond  the  petiole  smooth,  shining; 
sheath  of  ovipositor  short  and  broad.  Color:  Antennae  black,  scaoe 
yellow  beneath ;  mandibles  white  or  light  yellow  tipped  with  brown ; 
vertex  black  or  piceus ;  rest  of  head  yellow.  Mesosternum,  mesepi- 
sternum  scutellum  and  propodium  black  or  blackish ;  rest  of  thorax 
yellow.  Anterior  legs  yellow ;  posterior  and  middle  pairs  yellowish 
brown,  lighter  at  the  joints.  Basal  half  of  the  costal  vein,  all  of  the 
median  vein  and  a  patch  between  the  stigma  and  parastigma  whitish ; 
remainder  of  the  stigma  and  veins  dark  brown.  Abdominal  petiole 
and  second  segment  yellowish,  following  segments  yellowish  at  the 
base,  darker  at  the  apex ;  sheath  of  ovipositor  black. 
Habitat : — Fort  Collins,  Colorado. 

Described  from  three  females  received  from  C.  P.  Gillette  and 
reared  from  Lachnns  sp.  on  Abies  lasiocarpa. 

Aphidius  bicolor  Ashm. 

Aphidius  bicolor  Ashm.,  Proc.  U.  S.  Xat'I  Mus.,  1888,  p.  658. 

Female: — Length  5.5  mm.  Dull  yellow,  shining  except  on  mes- 
onotum  and  propodium.  Head  fullv  twice  as  wide  as  long,  wider  than 
the  thorax,  the  temples  rather  abrupt ;  vertex,  occiput  and  temple.^ 
piceus ;  face,  cheeks  and  mouthparts  brownish  yellow.  Antennae  with 
the  scape  yellow,  the  pedicel  and  flagellum  brown  black ;  flagellar  joint.=: 
rather  short  and  thick,  scarcely  twice  as  long  as  wide.  Thorax  yellow- 
except  the  propodium  which  is  black ;  mesonotum  punctate,  the  parap- 
sidal  furrows  present  but  not  deeply  impressed ;  pleurre  smooth  and 
shining;  propodium  coarsely  rugose,  deeply  hollowed  out  in  front  of 
the  petiole,  the  excavation  bordered  at  sides  and  in  front  with  sharp 
carin"2  and  with  numerous  transverse  ridges  within ;  the  median  long- 
itudinal carina  reaching  only  to  the  forward  edge  of  the  excavation, 
the  transverse  carina  present.  Wings  hyaline,  veins  and  stigma  yel- 
lowish brown.  Legs  unicolorous  with  the  thorax,  the  tarsi  darker.  Ab- 
domen very  long,  twice  as  long  as  the  head  and  thorax  ;  petiole  black 
and  coarsely  rugose,  the  remaining  segments  yellowish  brown,  smooth 
and  shining. 

Male : — L^nknown. 

Habitat: — Washington,  D.  C. 

Host : — Unknown. 

Redescribed  from  a  single  specimen,  the  Ashmead  type. 

Aphidius  pinaphidis  Ashm. 

Aphidius  pinaphidis  Ashm.,  Can.  Ent.,  XXIII,  1891,  p.  6. 

Female: — Length  2.5  to  3  mm.  Yellow  and  only  slightly  shining. 
Head  wholly  brownish  yellow,  smooth  and  polished,  transverse  but 
little  wider  than  the  thorax,  the  temples  rounded.  Antennte  ig-jointea, 
the  scai)e  and  pedicel  yellowish,  the  flagellum  black ;  flagellar  joints 
short  and  thick,  not  over  twice  as  long  as  wide.  Thorax  yellow,  the 
propodium  sometimes  dark  brown ;  mesonotum  without  parapsidal 
furrows,  punctate  with  large  circular  pits ;  pleurae  smooth  impunctate ; 
propodium  hollowed  out  at  base  of  petiole,  finely  and  irregularly 
rugose,  with  a  median  longitudinal  carina  anteriorly  reaching  only  to 
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the  forward  edge  of  the  excavation,  the  transverse  carina  absent  lat- 
erally but  present  on  the  disc  and  forming  the  anterior  border  of  the 
excavation.  Wings  hyaline,  stigma  and  veins  yellowish  brown.  Legs 
unicolorons  with  the  thorax,  the  tarsi  somewhat  darker.  Abdomen 
longer  than  the  head  and  thorax,  dorsal  segments  yellowish  brown, 
more  yellowish  at  sides  and  below ;  petiole  rugose. 

Ma/i' :— Antennre  23-25-jointed :  the  abdomen  not  longer  than  the 
head  and  thorax  ;  petiole  and  propodium  coarsely  rugose.  Otherwise 
like  the  female. 

Habitat : — Jacksonville,  Florida. 

Host: — Lachnus  australis  Ashm. 

Redescribed  from  the  Ashmead  types.  The  species  may  be  rec- 
ognized from  all  others  except  bicolor  by  the  distinctly  punctate  mes- 
onotum.  From  bicolor  it  differs  principally  in  having  the  propodium 
less  deeply  hollowed  out  and  without  transverse  ridges  within  the  ex- 
cavation. The  abdomen  of  bicolor  is  much  longer  and  the  parapsida! 
grooves  are  present  though  very  indistinct. 

Aphidius  procephali  Ashm. 

Aphidius  procephali  Ashm.,  Proc.  U.  S.  Xat'l  Mus.  1888.  p.  659. 

Male: — Length  2.4  mm.  Black,  smooth  and  shining.  Head 
transverse,  as  wide  as  the  thorax  at  tegulae ;  temples  not  abrupt ;  whole 
head  smooth,  shining  black ;  the  mouthparts  yellowish.  Thorax  shin- 
ing black,  the  mesonotum  with  fine  aciculations  over  the  whole  surface 
but  most  pronounced  in  front  of  the  scutellum  and  following  the  par- 
apsidal  furrows,  which  are  not  deeply  impressed;  propodium  smooth, 
slightly  hollowed  out  at  base  of  the  petiole,  the  excavation  a  little 
wider  than  the  petiole  and  bordered  in  front  and  at  sides  by  sharp 
carinse ;  the  median  transverse  carina  is  complete  forming  the  anterior 
border  of  the  excavation,  and  the  median  longitudinal  extends  froin 
the  anterior  margin  to  the  tran.sverse  carina.  Wings  hyaline,  veins 
and  stigma  brown.  Legs  yellowish  ferruginous,  the  median  and  pos- 
terior coxae  brown.  Abdominal  petiole  rugoso-punctate,  the  following 
segments  brown  black  and  smooth.    (Female  unknown.) 

Habitat : — Washington,  D.  C. 

Host: — Proceplialus  sp..  on  Pinus  inops. 

Redescribed  from  the  original  type.  The  antennae  of  the  type 
are  missing  but  are  said  by  Ashmead  to  be  26-jointed. 

Aphidius  macrogaster  Ashm. 

Aphidius  macro fiastcr  Ashm..  Can.  Ent.,  XXIIL  1891,  p.  5. 

Female: — Length  3.5  mm.  Dull  reddish  yellow  somewhat  shin- 
ing. Thorax  wholly  reddish  yellow,  shining ;  the  parapsidal  furrows 
present  but  not  deeply  impressed  ;  mesonotum  with  numerous  parallel 
acciculations  in  front  of  the  scutellum  and  along  the  parapsidal  grooves  : 
pleurae  and  propodium  smooth,  the  latter  slightly  hollowed  out  in 
front  of  the  petiole,  the  excavation  twice  as  wide  as  base  of  the  peti- 
ole, bordered  in  front  and  at  sides  by  sharp  carina ;  the  median  trans- 
verse carin-?  is  complete  to  the  margins  of  the  propodium  and  forms 
the  anterior  border  of  the  excavation,  the  median  longitudinal  extends 
from  the  anterior  margin  to  the  transverse  carina.    Wings  hyaline. 
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veins  and  stigma  yellowish  brown.  Legs  slightlv  lighter  colored  than 
the  thorax.  Abdomen  nearly  twice  as  long  as  the  head  and  thorax, 
wholly  reddish  brown. 

Male : — Unknown. 

Habitat: — Ottawa.  Canada. 

Host : — Unknown. 

Redescribed  from  the  single  type,  the  head  of  which  is  missing. 
Ashmead  states  that  the  head  is  rufous  and  the  antennae  20- jointed. 
The  species  in  sculpture  of  mesonotum  and  areolatioti  of  the  propo- 
dium  differs  in  no  way  from  proccphali  and  it  may  prove  to  be  the 
female  of  that  species.  It  is  considerablv  lighter  colored  than  is  pro- 
cephali  but  that  is  not  uncommonly  true  of  females. 

Aphidius  juniperaphidis  n.  sp. 

Female : — Head  transverse,  hardly  twice  as  long  as  wide,  smooth 
and  shining,  the  temples  rather  broad  and  sloping  gradually  from  the 
eye  margins.  Antennae  19  or  20-iointed,  the  flagellar  joints  subequal. 
Thorax  smooth  and  shining,  impunctate  except  for  a  few  coarse 
punctures  on  the  sides  of  the  metathorax  ;  parapsidal  grooves  not  ap- 
parent :  propodium  with  a  prominent  median  transverse  carina,  a 
median  longitudinal  extending  from  the  anterior  margin  to  the  median 
transverse  carina,  and  two  widely  separated  longitudinals  reaching 
from  the  transverse  carina  to  the  apical  margin,  the  space  between 
these  latter  slightly  hollowed  out.  First  joint  of  posterior  tarsi  slightly 
shorter  than  the  three  following  joints  combined,  the  second  joint  one- 
third  longer  than  the  third  joint.  Wings  hyaline,  the  second  abscissa 
of  the  radius  slightly  longer  than  the  transverse  cubital.  Abdomen 
smooth  and  shining,  the  petiole  as  long  as  the  hind  coxae  and  tro- 
chanters combined  and  more  or  less  wrinkled.  Color :  Head  black 
except  the  mandibles  which  are  yellow  and  there  is  often  some  yellow 
on  the  face  below  the  antennae;  scape  yellowish  beneath,  flagellum 
black.  Prothorax,  anterior  borders  and  two  stripes  corresponding  to 
the  parapsidal  furrows  of  the  mesoscutum,  legs,  and  abdomen  yellow; 
mesoscutum  except  as  stated,  scutellum.  mesopleurae.  mesosternum 
and  propodium  black ;  stigma  and  veins  dark  brown :  abdomen  yellow, 
the  dorsum  slightly  fuscous. 

Male: — -Similar  to  the  female  but  with  more  black  on  the  thorax, 
22-jointed  antennae,  and  a  shorter  and  more  rugose  abdominal  petiole. 

Habitat : — Boulder,  Colorado. 

Described  from  three  females  and  three  males  received  from  C. 
P.  Giliette  and  parasitic  on  Lachnus  sp.  on  Juniperns  sibiriciis..  This 
species  in  color  is  very  much  like  A.  gillcttei  but  may  be  distinguished 
by  the  absence  of  any  white  patch  between  the  stigma  and  parastigma, 
by  the  head  being  wholly  black  instead  of  yellow  and  by  the  smooth 
mesonotum.  It  is  also  close  to  A.  lachiii  but  may  be  separated  by  the 
areolation  of  the  metathorax. 

Aphidius  californicus  Ashm. 

Aphidius  californicus  Ashm.,  Proc.  U.  S.  Nat'l  Mus.,  1888,  p.  660. 

Female : — Length  2.4  mm.  Black,  smooth  and  shining.  Head 
transverse,  wider  than  ,the  thorax,  temples  rounded,  mouthparts  yel- 
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lowisli,  rest  of  head  black.  Antenna;  19-jointed  the  scape  yellowisii, 
flagellum  black.  Thorax  piceus,  impunctate,  without  parapsidal  fur- 
rows except  at  the  anterior  angles ;  propodium  smooth,  slightly  hol- 
lowed out  in  the  front  of  the  petiole,  the  excavation  twice  as  wide  as  the 
base  of  the  petiole  and  bordered  in  front  and  at  sides  by  carinas,  the 
median  transverse  carina  complete  and  forming  the  anterior  border 
of  the  excavation,  the  median  longitudinal  reaching  only  to  the  trans- 
verse carina.  Wings  hyaline,  the  veins  and  stigma  brown.  Legs 
bright  yellow  except  median  and  posterior  coxje  which  are  brown. 
Abdomen  nearly  twice  as  long  as  head  and  thorax,  the  petiole  and 
second  and  third  sutures  yellowish,  rest  dark  brown. 

Habitat : — Placer  County,  California. 

Host : — Unknown. 

Redescribed  from  the  type.  Except  in  the  areolation  of  the  pro- 
podium the  species  is  almost  exactly  like  A.  rosae. 

Aphidius  xanthus  Ashm. 

Aphidiiis  xanthus  Ashm.,  Proc.  U.  S.  Nat'l  Mus.,  1888,  p.  66r. 

Male: — Length  1.4  mm.  Yellow,  smooth  and  polished  the 
mesonotum  obfuscated.  Head  transverse,  wider  than  the  thorax,  the 
temples  rounded,  not  abrupt;  vertex,  temples  and  occiput  black;  face, 
cheeks  and  mouthparts  yellowish ;  antennje  broken,  the  two  basal  joints 
brownish  yellow.  Thorax  yellow  smooth  and  polished,  the  mesono- 
tum fuscous,  the  parapsidal  furrows  present  at  the  anterior  angles 
only ;  propodium  smooth,  the  transverse  and  longitudinal  carinse 
effaced,  two  shallow  circular  pits,  one  each  side  of  the  petiole,  are 
bordered  with  very  faint  carinae.  Legs  unicolorous  with  the  thorax. 
Wings  hyaline,  the  veins  and  stigma  pale  brown.  Abdomen  as  long  as 
tlie  head  and  thorax,  pale  yellow,  the  dorsal  segments  fuscous  at  the 
bases. 

Female : — Unknown. 

Habitat : — Bushberg,  Missouri. 

Host : — Unknown. 

Redescribed  from  the  Ashmead  type.  This  species  in  color  is  very 
much  like  polygonaphis  but  seems  to  differ  in  having  the  propodium 
practically  unareolated. 

Aphidius  atropetiolatus  Ashm. 

Aphidius  atropetiolatus  Ashm.,  Colo.  Biol.  Assoc.,  Bui.  i,  1890, 
p.  20. 

_Male: — Length  3  mm.  Black,  smooth,  polished.  Head  nearly 
cubical,  not  as  wide  as  the  thorajc,  the  temples  broad  and  rounded; 
clypeus,  mandibles,  and  lower  part  of  cheeks  yellowish  ferruginous, 
the  palpi  dark  brown  ;  rest  of  head  deep  shining  black.  Antenna;  23- 
jointed,  the  scape  yellowish  beneath,  other  joints  black :  the  joints 
of  the  flagellum  are  rather  longer  than  usual  in  males,  about  three 
times  as  long  as  wide.  Thorax  wholly  black  and  polished:  the  mes- 
onotum impunctate  with  the  parapsidal  furrows  absent  except  at  the 
anterior  angles  ;  propodium  nearly  smooth  with  sharply  defined  median 
transverse  and  median  longitudinal  carinse,  the  latter  dividing  behind 
the  transverse  carina  and  forming  a  very  small  triangular  or  wedge- 
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shaped  areola  in  front  of  the  petiole.  Wings  hyaUne,  the  veins  and 
stigma  brown,  the  latter  long  and  very  narrow.  Legs  yellowish  fer- 
ruginous, the  median  and  hind  cox?e  and  femorx  and  all  tarsi  brownish. 
Abdomen  about  as  long  as  the  head  and  thorax,  entirely  black,  the 
petiole  rugoso-punctate. 

Female : — Unknown. 

Habitat : — Colorado. 

Host : — Unknown. 

Redescribed  from  the  Ashmead  types.  The  species  differs  from 
j',11  others  in  the  very  narrow  stigma.  The  head  is  more  nearly  cubical 
than  usual  in  Aphid  ins  and  the  areolation  of  the  propodium  is  slightly 
different. 

Aphidius  crassicornis  Ashm. 

ApJiidiiis  crassicornis  Ashm.,  Can.  Ent.  XXIII,  1891,  p.  5. 

ApJiidius  brcvicornis  Ashm.,  Can.  Ent.  XXIII,  1891,  p.  6. 

Female: — Length  3  mm.  Black  smooth  and  shining.  Head 
transverse,  wider  than  the  thorax ;  the  temples  full,  rounded ;  face 
short  and  broad,  the  clypeus  transverse,  three  times  as  wide  as  long  and 
set  well  above  the  mandibles ;  mouthparts  }'ellowish,  the  rest  of  the 
head  black  smooth  and  polished.  Antennas  very  short  scarcely  longer 
than  the  head  and  thorax,  the  flagellar  joints  very  short,  but  little 
longer  than  wide;  scape  and  pedicel  yellowish,  flagellar  joints  brown- 
black.  Thorax  wholly  black  smooth  and  shining:  parapsidal  furrows 
effaced  except  at  the  anterior  angles  of  mesonotum ;  propodium 
smooth,  declivous  posteriorly  but  scarcely  hollowed  out,  the  median 
transverse  carina  present  and  complete,  the  median  longitudinal  divid- 
ing at  the  transverse  carina,  and  enclosing  an  areola  which  is  nearly 
as  wide  as  the  petiole.  Wings  hyaline,  veins  and  stigma  brown.  Legs 
including  cox?e  bright  yellow.  Abdominal  petiole  slightly  rugoso- 
punctate,  the  whole  abdomen  dark  brown. 

Male: — Antenn:^  21-jointed,  the  joints  of  flagellum  not  longer 
than  wide,  the  posterior  and  median  tibije  and  femorje  brown.  Other- 
wise like  the  female. 

Habitat: — Ottawa,  Canada. 

Host : — L'nknown. 

The  description  of  the  male  is  from  the  original  type  and  that 
of  the  female  from  the  specimen  mentioned  by  Ashinead  under  the 
manuscript  name  breviconiis.  There  can  be  no  doubt  that  the  two 
specimens  are  of  the  same  species.  The  species  is  distinguished  from 
all  others  by  the  extraordinarily  short  flagellar  joints  and  by  the  width 
of  the  clypeus. 

Aphidius  ptercommae  Ashm. 

ApJiidius  pterconunae  Ashm.,  Proc.  U.  S.  Xat'l  Mus.,  1888,  p.  659. 

Male: — Length  3  mm.  Black  smooth  and  shining.  Head  trans- 
verse slightly  wider  than  the  thorax,  the  temples  wide  and  sloping 
but  not  much  rounded :  face  very  wide  and  hairy,  the  clypeus  slightly 
wider  than  long  and  separated  from  the  face  and  cheeks  by  wide  deep 
furrows :  mouthparts  slightly  ferruginous  rest  of  the  head  black, 
smooth,  polished.    Antennas  21  to  23-jointed,  the  flagellar  joints  twice 
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as  long  as  thick,  wholly  black.  Thorax  wholly  black,  smooth,  and  shin- 
ing the  parapsidal  furrows  very  faintly  indicated  for  about  half  their 
length,  effaced  posteriorly;  propodium  slightly  wrinkled  with  distinct 
median  transverse  carina,  the  median  longitudinal  distinct  and  dividing 
at  the  intersection  with  the  transverse  carina  forming  the  sides  of  a 
small  pentagonal  areola  in  front  of  the  petiole.  Wings  hyaline,  veins 
and  stigma  dark  brown.  Legs  including  coxje  all  dark  brown.  Abdo- 
men dark  brown,  the  petiole  slightly  rugose  basally. 

Habitat: — Washington,  D.  C. 

Host: — Ptcrocouiina  salicola  Uhler. 

Redescribed  from  the  original  types.  Distinguished  by  the  width 
of  the  face  and  the  character  of  the  clypeus. 

Aphidius  propinquus  Ashm. 

Aphidius  propinquus  Ashm.,  Trans.  Wash.  Acad.  Sci.  1902, 
P-  245- 

Aphidius  frigidus  Ashm.,  Trans.  Wash.  Acad.  Sci.  I\  ,  1902,  p. 
246. 

Female: — Length  3.5  mm.  Black,  smooth  and  polished.  Head 
^carcely  wider  than  the  thorax,  temples  broad  and  more  than  usually 
sloping  posteriorly,  mandibles  rufous,  palpi  black,  face  hirsute.  An- 
tennfe  with  16  or  17  joints,  entirely  black.  Thorax  deep  shining 
black,  smooth  except  the  propodium  which  is  often  slightly  wrinkled ; 
parapsidal  furrows  impressed  at  anterior  angles  of  the  mesonotum ; 
propodium  with  median  transverse  and  median  longitudinal  carinoe 
the  latter  dividing  just  above  the  transverse  carina  and  extending  as 
two  to  the  posterior  margin,  the  enclosed  areola  narrowing  percepti- 
bly posteriorly.  Legs  with  the  trochanters  and  joints  brown,  otherwise 
deep  black.  Wings  slightly  smoky,  stigma  large,  veins  coarse ;  veins 
and  stigma  dark  brown.  Abdomen  long,  black  except  at  apex  where 
one  or  two  segments  are  tinged  with  ferruginous;  petiole  distinctly 
rugose  on  basal  half. 

Male: — Differs  from  female  only  in  shape  of  abdomen  and  the 
number  of  antennal  joints,  the  male  having  them  20-21-jointed. 

Habitat: — St.  Paul's  Island,  Alaska. 

Host : — LInknown. 

Described  from  a  large  number  of  type  specimens  in  the  L'nited 
States  National  Museum.  The  types  of  propinquus  and  frii^^idns  are 
indentical  except  that  the  males  of  the  latter  have  one  less  joint  to  the 
antenn'?.  I  have  no  hesitation  in  ]:)ronouncing  the  latter  a  synonym. 
The  species  is  easily  recognized  by  its  deep  black  color  and  large  size. 

Aphidius  nigripes  Ashm. 

Aphidius  nigripes  Ashm.,  X'.  Y.  State  ]\Ius.,  47,  1901,  p.  588. 

Female : — Length  2  mm.  Black  smooth  and  shining.  Head 
black  except  the  face  below  antenn?e  and  the  mouthparts  which  are 
yellow  ;  palpi  usually  dark  brown.  Antennje  16  or  17-jointed,  entirely 
iDlack.  Thorax  usually  entirely  black,  occasionally  with  the  i^rothorax 
reddish.  Parapsidal  furrows  very  faint  except  at  the  anterior  angles 
of  the  mesonotum.  Propodium  with  median  transverse  and  median 
longitudinal  carina;,  the  latter  dividing  at  the  intersection  with  the 
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transverse  carina  and  extending  as  two  narrowly  separated  ridges  to 
the  posterior  margin ;  the  surface  of  the  propodium  posterior  to  the 
transverse  carina  often  finely  wrinkled.  Wings  hyaline  the  veins  and 
stigma  dark  brown  in  dried  specimens,  greenish  yellow  in  fresh  speci- 
mens. Posterior  coxas  black  ;  anterior  and  median  pairs  reddish  yel- 
low ;  all  trochanters  and  knees  yellowish ;  the  femora,  tibiae,  and  tarsi 
are  variable,  usually  very  dark  brown  or  black,  sometimes  the  anterior 
and  median  pairs  are  ferruginous.  Abdomen  usually  black  with  a  red- 
dish tinge  on  the  apical  segments  laterally,  occasionally  with  yellowish 
bands  at  the  bases  of  the  segments ;  one  and  a  half  times  the  length 
of  the  head  and  thorax,  compressed  apically,  the  petiole  slightly  rugose. 

Male: — Antennae  18-20-jointed ;  usually  only  the  clypeus  and 
mouthparts  are  yellowish ;  the  legs  black,  and  the  abdomen  wholly 
black  with  the  petiole  distinctly  rugoso-punctate. 

Habitat: — New  York,  Maryland,  and  Colorado. 

Host: — Macrosiphum  granaria  Buckton. 

This  species  is  most  like  A.  propinquiis  and  they  can  be  separated 
only  with  difficulty.  It  is  not  quite  so  large  and  the  face  and  legs  show 
more  yellow  than  does  that  species.  It  is  a  very  efficient  parasite  of 
the  above  named  grain  aphis  and  was  taken  in  large  numbers  in  the 
wheat,  oats  and  rye  fields  at  College  Park  both  in  1909  and  19 10. 

Aphidius  polygonaphis  Fitch. 

Praon  polygonaphis  Fitch,  ist  &  2nd  Rept.  Ins.  N.  Y.  1856,  p.  136. 
Aphidius  canadensis  Prov.,  Naiur.  Canad.,  1881,  p.  204. 
Aphidius  obscurns  Prov.,  Add.  Faun.  Canad.  Hym.,  1886,  p.  156. 
Aphidius  pallidus  Ashm.,  Proc.  U.  S.  Nat'l  Mus.,  1888,  p.  661. 
Aphidius  nigriceps  Ashm.,  Can.  Ent.,  XXIII,  1891,  p.  6. 
Lysiphlebns  succineiis  A'ier.,  Trans.  Kans.  Acad.  Sci.,  XIX,  1904, 
p.  282. 

Female: — Length  2  to  2.5  mm.  Head  smooth  and  shining,  black 
on  vertex,  occiput  and  temples ;  face,  lower  part  of  cheeks  and  mouth- 
parts  yellowish,  sometimes  fuscous.  Antennae  17-19-jointed,  the 
scape  and  pedicel  usually  yellowish,  the  flagellum  black.  Thorax 
smooth  and  somewhat  shining,  honey  vellow  or  succineus,  the  mesono- 
tum  often  obfuscated,  sometimes  nearly  black ;  parapsidal  furrows  ab- 
sent except  for  a  very  short  distance  at  the  anterior  angles ;  propodium 
with  a  median  transverse  carina  and  a  median  longitudinal  which  di- 
vides at  the  intersection  with  the  transverse  carina  and  thence  extends  as 
two  nearly  parallel  and  narrowly  separated  ridges  to  the  posterior  mar- 
gin of  the  propodium.  Legs  honey  yellow,  the  tarsi  somewhat  darker. 
Wings  hyaline,  veins  and  stigma  brown  or  brown-black.  Abdomen 
long,  lanceolate,  compressed  at  the  apex,  yellow  with  the  dorsum 
usually  more  or  less  obfuscated,  the  ovipositor  sheath  black. 

Male: — Similar  to  the  female  but  with  the  antennae  19-23-jointed, 
the  scape  and  pedical  usually  dark,  the  mesonotum  and  dorsum  of  the 
abdomen  nearly  always  obfuscated.  Abdomen  short  and  more  or  less 
spatulate ;  the  abdominal  petiole  is  slightly  roughened  in  both  sexes. 

Habitat : — New  York,  Maryland,  Colorado,  Canada  and  Kansas. 

Host: — Macrosiphum  rudbeckiae  Fitch,  Siphonophora  Uriodendri 
Monell,  and  an  unknown  aphid  infesting  Polygonum. 
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Fitch's  type  is  plainly  an  Aphidius  and  differs  in  no  way  from  the 
types  of  A.  canadensis  Prov.,  A.  pallidus  Ashm.,  and  A.  nigriceps 
Ashm.  A.  obscitnis  Prov.,  was  described  from  a  male  specimen  of 
polygonaphis.  I  have  seen  only  the  paratype  of  L.  succinens  Vier. 
That  differs  in  no  way  from  specimens  of  this  species.  The  species  is 
a  constant  parasite  of  M.  rudbcckiae,  and  also  appears  to  commonly 
attack  Siphonophora  liriodcndri.  I  have  reared  the  species  from  both 
of  the  above  named  hosts  in  sonsiderable  numbers  and  in  the  National 
Museum  are  series  of  specimens  from  both  aphids. 

Aphidius  glacialis  Ashm. 

Aphidius  glacialis  Ashm.,  Proc.  Wash.  Acad.  Sci.,  IV,  1902,  p.  245. 

Female : — Length  3  mm.  Black  smooth  and  polished.  Plead 
smooth,  polished,  transverse,  about  one  and  a  half  times  as  wide  as 
long,  temples  wide  and  rounded,  face  not  especially  broad,  clypeus  a 
little  wider  than  long  and  well  separated  from  the  mandibles,  mouth- 
parts  excepting  clypeus  yellowish,  remainder  of  head  black.  Antennae 
brown-black,  19-jointed,  two  first  flagellar  joints  four  times  as  long  as 
thick,  succeeding  joints  shorter;  the  tubercles  between  scape  and  head 
unusually  prominent,  appearing  as  a  distinct  joint  one-fourth  as  long 
as  the  scape.  Mesonotum  and  pleurae  smooth,  shining,  the  parapsidal 
furrows  absent  except  at  anterior  angles :  propodium  smooth  with 
distinct  median  transverse  and  median  longitudinal  carinae  the  latter 
dividing  at  about  half  its  length  and  enclosing  a  narrow  areola  at  base 
of  petiole.  Wings  hyaline,  the  veins  brown,  stigma  pale.  Legs  in- 
cluding coxae  all  yellow ;  the  apices  of  the  hind  tibiae  slightly  more 
than  usually  thickened.  Abdomen  not  much  longer  than  head  and 
thorax,  the  petiole  finely  rugoso-punctate  and  black,  remaining  seg- 
ments yellowish  brown. 

Male : — Unknown. 

Habitat: — Juneau,  Alaska. 

Host : — Unknown. 

Redescribed  from  the  type.  Except  for  the  characters  used  in  the 
table  of  species,  this  species  is  like  A.  lachni. 

Aphidius  lachni  Ashm. 

Aphidius  lachni  Ashm..  Proc.  U.  S.  Nat'l  Mus.,  1888,  p.  660. 

Aphidius  montanus  Ashm.,  Colo.  Biol.  Assoc.  Bull.  L  i8go,  p.  20. 

Female: — Length  2.5  mm.  Black,  smooth,  polished.  Head 
transverse,  nearly  twice  as  wide  as  long,  the  temples  rather  short  onlv 
slightly  rounded,  sloping  rather  abruptly  from  the  eye  margin,  face 
slightly  broader  than  usual,  the  clypeus  about  twice  as  wide  as  long, 
only  slightly  separated  from  mandibles.  Antennae  black,  19-20-jointed, 
the  scape  yellowish  the  three  basal  joints  of  flagellum  about  three 
times  as  long  as  thick,  following  joints  slightly  shorter.  Prothorax, 
and  mesopleurae  usually  ferruginous  the  rest  of  thorax  black;  mes- 
onotum smooth  shining,  parapsidal  furrows  absent  except  at  anterior 
angles,  propodium  smooth  with  distinct  median  transverse  and  longi- 
tudinal carinae  the  latter  dividing  at  intersection  with  the  former  and 
enclosing  a  very  narrow,  nearly  rectangular  areola  at  base  of  petiole. 
Wings  hyaline,  veins  and  stigma  dark  brown  the  cubital  crossvein 
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rather  short,  disco-cubital  cell  narrowed.  Legs  including  coxae  apically 
all  yellow.  Abdomen  one  and  a  half  times  as  long  as  head  and  thorax, 
wholly  yellowish  brown,  the  petiole  rugose. 

Male: — Antennae  20-21 -jointed.  The  joints  twice  as  long  as  thick. 
Abdomen  no  longer  than  head  and  thorax.  Hind  cox?2  brown  basally. 
Otherwise  like  the  female. 

Habitat: — Alameda  County,  California. 

Host: — Lachmis  sp.,  on  poplar. 

Redescribed  from  a  large  number  of  specimens  including  the 
types  in  the  United  States  National  Museum.  The  species  is  separated 
from  A.  rosae  with  difficulty.  Dr.  Ashmead  called  attention  in  his  de- 
scription of  A.  montamis  to  its  resemblance  to  A.  Lachni  and  then 
pointed  out  the  differences,  principally  ones  of  color  and  the  number 
of  antennal  joints.  Study  of  a  series  of  specimens  of  lachni  has  con- 
vinced me  that  these  differences  are  insufficient  to  separate  th  species 
and  I  could  find  no  other  character  which  would  suffice  to  hold  them 
spart. 

Aphidius  rosas  Haliday. 

Aphidius  rosae  Hal.,  Ent.  Mag.,  I,  1833,  p.  261  and  H.  1835,  p.  97. 

Female : — Length  2  to  2.5  mm.  Head  smooth  and  shining,  trans- 
verse, not  twice  as  wide  as  long,  the  temples  rather  broad  and  rounded ; 
vertex,  occiput  and  temples  black ;  face  below  antennae  variable,  either 
yellowish  or  dark  brown ;  mouthparts  always  pale  yellowish.  Antennae 
17-20-jointed  brown-black,  the  two  basal  joints  often  reddish.  Pro- 
thorax  yellowish,  mesothorax  and  metathorax  usually  black  or  dark 
brown,  but  sometimes  with  the  mesopleuras  and  entire  metathorax  and 
propodivmi  yellowish  ferruginous ;  parapsidal  furrows  absent  except 
at  the  anterior  angles  of  the  mesonotum ;  propodium  with  a  median 
transverse  and  a  median  longitudinal  carina  the  latter  dividing  at  the 
intersection  with  the  transverse  carina  and  thence  extending  as  two 
nearly  parallel  and  narrowly  separated  ridges  to  the  posterior  margin, 
the  enclosed  areola,  therefore,  a  narrow  quadrilateral.  Wings  with  the 
stigma  and  veins  brown.  Legs  yellow  or  reddish  yellow  the  posterior 
pair  often  slightly  fuscous.  Abdomen  twice  as  long  as  head  and  thorax 
with  the  petiole  reddish  yellow,  the  remaining  segments  variable,  usu- 
ally brown  with  yellowish  bands  at  the  apices  of  the  segments  but  often 
wholly  yellow  or  wholly  brown.   The  ovipositor  sheath  is  always  black. 

Male: — Darker  than  the  female.  Antennae  20-21-jointed,  the  fla- 
gellar joints  near  the  head  distinctly  thicker  than  the  following  joints. 
Thorax  and  abdomen  wholly  dark  brown  or  black,  the  petiole  slightly 
lighter.  Posterior  legs  often  fuscous.  Abdomen  spatulate  and  quite 
robust. 

Habitat: — Maryland  and  Massachusetts. 
Host: — Macrosiphmn  rosae  lAn. 

Specimens  reared  from  the  rose  aphis  by  the  writer  were  sent  to 
Mr.  Claude  C.  Morley  of  the  British  Museum  who  compared  them  with 
the  Haliday  types  and  pronounced  them  the  same.  Several  specimens 
of  Aphidius  reared  from  the  pea  louse,  Nectorophora  pisi  Kalt,  are  in 
the  National  Museum  and  are,  I  believe,  this  species.   Mr.  Timberlakc 
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has  reared  the  species  from  the  rose  aphis  at  Melrose  Highlands,  Mass- 
achusetts.^* 

Aphidius  ribis  Haliday. 

Apliidiiis  ribis  Hal.,  Entom.  Mag.,  11,  1835,  p.  loi. 

Aphidius  ribis  Ashm.,  Proc.  Wash.  Ent.  Soc,  IV,  1901,  p.  167. 

Lysiphlebiis  ribaphidis  Ashm.,  Proc.  U.  S.  Nat'l  Mus.,  1888,  p.  664 

Female : — Length  2  mm.  Smooth  and  somewhat  shining.  Head 
transverse,  as  wide  as  the  thorax  and  not  twice  as  wide  as  long,  the 
temples  full  and  distinctly  convex ;  black  above  on  vertex,  temples  and 
occiput ;  cheeks,  face  below  the  antennse,  and  mouthparts  yellow.  An- 
tennrs  14-16-jointed  with  the  scape,  pedicel,  and  usually  the  base  of 
first  flagellar  joint  yellowish,  the  flagellum  brown-black.  Prothorax, 
and  metapleurae  yellowish,  the  mesonotum,  scutellum,  dorsum  of  the 
metathorax,  and  propodium  black ;  parapsidal  furrows  apparent  for  a 
short  distance  anteriorly;  propodium  areolated  with  a  median  trans- 
verse carina  and  a  median  longitudinal,  the  latter  dividing  at  the  inter- 
section with  the  transverse  carina  and  enclosing  a  small  pentagonal 
areola  at  the  base  of  the  petiole.  Wings  hyaline,  the  veins  and  stigma 
light  brown.  Abdomen  more  than  usually  slender,  compressed  at  the 
apex,  with  the  petiole,  the  second  suture  and  the  greater  part  of  three 
three  apical  segments  yellowish,  the  remaining  dorsal  segments  and  the 
ovipositor  sheaths  black  or  brown  black.    Legs  entirely  yellow. 

Male: — Similar  to  the  female  but  with  17-18-jointed  antenna; 
che  scape  usually  brown,  the  prothorax  and  mesopleurae  usually  black, 
the  legs  except  trochanters  and  knees  reddish  brown,  and  the  dorsum 
of  the  abdomen  except  the  petiole  brown. 

Habitat: — Massachusetts,  ]\Iaryland  and  Indiana. 

Host: — Mysus  ribis  Lin. 

Specimens  reared  at  College  Park,  Maryland,  were  compared  with 
Ashmead's  types  of  Aphidius  ribis  and  found  to  be  the  same  and  were 
then  sent  to  Mr.  C.  C.  Morley,  of  the  British  IMuseum,  who  pronounced 
them  the  same  as  Haliday 's  types.  The  types  of  Lysiphlebiis  ribaphidis 
plainly  belong  to  this  species.  The  species  is  an  important  parasite  of 
the  currant  aphis. 

Aphidius  confusus  Ashm. 

Aphidius  confusus  Ashm.,  Proc.  U.  S.  Nat'l  Mus.,  1888,  p.  662. 

Female: — Length  2  mm.  Black,  smooth  and  shining.  Head 
broken  off.  Thorax  smooth  and  shining  the  parapsidal  grooves  present 
at  the  anterior  angles  of  mesonotum  only,  propodium  smooth  with  dis- 
tinct median  transverse  and  median  longitudinal  cariuEe  the  latter  divid- 
ing at  the  intersection  with  the  transverse  carina  and  enclosing 
'a  very  narrow  rectangular  areola  at  base  of  petiole.  Wings  hyaline 
veins  and  stigma  brown.  Anterior  legs  and  all  trochanters  yellow  fer- 
rugnious,  median  and  posterior  coxae,  femorse  and  tibije  dark  brown. 
Abdomen  one  and  a  half  times  the  length  of  the  head  and  thorax, 
brownish  yellow ;  the  petiole  slightly  rugose  basally. 

Habitat: — Los  Angeles,  California. 

Host : — Aphis  on  orange. 


14.    Psyche,  XVII,  p.  127. 
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Redcscribed  from  the  type.  Ashmead  states  that  the  antennse 
are  i6-jointed  and  black  with  the  joints  of  the  flagellum  about  twice 
as  long  as  thick. 

Aphidius  avenaphis  Fitch. 

Praon  avenaphis  Fitch,  6th  Rept.  Ins.  of  N.  Y.,  1865,  p.  98. 

Aphidius  obsciiripcs  Ashm.,  Proc.  U.  S.  Nat'l  AIus.,  1888,  p.  660. 

Aphidius  granariaphis  Cook,  Can.  Ent.  XXII,  1890,  p.  125. 

Female:- — Length  2  mm.  Brownish-black,  smooth,  polished.  Head 
transverse  but  not  twice  as  wide  as  long,  the  temples  rather  broad  and 
distinctly  convex.  Face  not  broad ;  the  clypeus  small  not  broader  than 
long,  close  to  the  mandibles ;  the  labrum  nearly  as  long  as  the  clypeus 
and  sharply  acuminate  at  the  apex ;  mouthparts  including  clypeus 
stramineus,  face  dull  reddish  brown  to  stramineous,  rest  of  the  head 
brown-black.  Antennae  16-17-jointed,  wholly  brown-black,  the  fla- 
gellar joints  about  three  times  as  long  as  thick,  shorter  apically.  Thorax 
smooth,  black  or  brown-black  above,  the  pleurae  often  yellowish  or 
ferruginous ;  the  parapsidal  grooves  absent  except  at  the  anterior 
angles  of  the  mesonotum ;  the  propodium  smooth  with  well  defined 
transverse  and  longitudinal  carinae  the  areola  at  base  of  petiole  pen- 
tagonal and  small.  \\'ings  hyaline,  veins  and  stigma  pale  brown.  Legs 
yellowish  ferruginous  to  bright  yellow.  Abdomen  one  and  a  half 
times  as  long  as  the  head  and  thorax,  yellowish  brown,  the  petiole 
smooth  or  nearly  so. 

Male: — Antennae  19-20-jointed ;  abdomen  but  little  longer  than 
the  head  and  thorax  ;  legs  often  brown. 

Habitat : — Indiana,  Michigan,  Ohio  and  Canada. 

Host: — Macrosiphum  ccrealis  Kalt.,  and  Siphocoryne  avcnae  Fabr 

The  Fitch  type  of  this  species  is  in  poor  condition  but  is  plainly 
an  Aphidius.  Besides  this  type  there  are  in  the  National  Museum  a 
large  number  of  specimens  reared  from  Siphocoryne  avenae  which  Dr. 
Ashmead  identified  as  Aphidius  avenaphis  and  which  are  undoubtedly 
correctly  determined.  The  types  of  A.  obsciiripes  Ashm.,  are  also  ac- 
companied by  a  series  of  specimens  identified  by  the  author  of  the 
species.  Dr.  Ashmead  in  referring  to  A.  avenaphis  has  stated  that  the 
antennae  were  17-jointed  in  the  female  and  20-jointed  in  the  male,  and 
called  attention  to  the  variation  in  the  color  of  the  thorax  and  abdomen. 
In  the  series  of  identified  specimens  above  referred  to  are  females  with 
i6-jointed  and  others  with  17-jointed  antennas,  and  males  having  19 
joints  and  others  20  joints.  Among  the  types  and  identified  specimens 
of  A.  obscuripes  are  specimens  showing  the  same  variation  in  antennal 
joints,  although  this  species  is  credited  with  16  joints  in  the  female 
and  19  in  the  male.  The  two  series  of  specimens  show  exactly  the 
same  variations  in  color  and  are  identical  in  every  other  respect.  The 
cbscuripes  types  are  somewhat  more  yellowish  on  the  sides  of  the 
thorax  and  legs  than  is  the  rule  with  avenaphis  but  no  more  so  than  in 
some  specimens  of  that  species. 

Upon  my  request  for  the  types  of  A.  granariaphis  Cook,  Professor 
R.  H.  Pettit,  of  the  ]\Iichigan  Agricultural  College,  sent  me  two  speci- 
mens supposed  to  be  the  Cook  types  although  they  bore  no  type  labels. 
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Professor  Pcttit  stated  that  owinc;'  to  the  lack  of  authentic  records  he 
was  unable  to  vouch  for  the  specimens  b;ut  that  the  accession  showed 
ihem  to  have  been  collected  in  1889  by  Professor  Cook  or  one  of  his 
assistants  and  that  they  were  parasitic  on  Siphocoryne  avenae.  He  be- 
lieved they  were  the  Cook  Types.  The  two  specimens  received  are 
undonbtedly  .1.  avcnaphis.  The  description  by  Cook  agrees  well  with 
some  specimens  of  avcnaphis  except  in  the  number  of  antennal 
joints  of  the  male.  He  states  that  the  female  of  his  species  has  16  and 
the  male  17-jointed  antennx.  The  male  specimen  sent  me  by  Professor 
Pettit  has  19-jointed  antenn'c.  It  is  probable  that  Cook  mistook  a  fe- 
male with  I /-jointed  antennje  for  a  male.  Considering  the  agreement 
of  the  Cook  description  with  avenaphis  and  the  probable  authenticity 
of  the  specimens  sent  by  Professor  Pettit  I  have  little  hesitation  in 
placing  granariapJiis  as  a  synonym. 

Aphidius  phorodontis  Ashm. 

Aphidius  phorodontis  Ashm.,  Proc.  U.  S.  Nat'l  AIus.,  1888,  p.  662. 

Female: — Length  1.5  mm.  Brownish  black,  smooth  and  shining. 
Head  black,  transverse,  no  wider  than  the  thorax,  the  temples  full. 
Mouthparts  including  clypeus  yellow.  AntennjE  14-15-jointed  with 
the  scape,  pedicel,  first  flagellar  joint  and  usually  more  or  less  of  the 
second  and  third  joints  yellowish,  the  remaining  joints  brown  black. 
Thorax  smooth  and  shining,  the  parapsidal  furrows  absent  except  at 
the  anterior  angles  of  the  mesonotum ;  propodium  areolated  as  in 
Aphidius  rosae;  prothorax  yellow,  mesothorax  and  metathorax  brown- 
black,  often  lighter  on  the  mesopleurre  and  propodium.  Wings  hyaline, 
the  veins  and  stigma  light  brown.  Legs  including  coxae  all  yellow,  tips 
of  the  tarsi  sometimes  darker.  Abdominal  petiole  yellow,  the  remaining 
segments  brown  black ;  abdomen  slightly  longer  than  the  head  and 
thorax  and  compressed  apically. 

Male: — Like  the  female  but  with  the  antennse  i6-i8-jointed  and 
wholly  brown  black;  the  mouthparts,  prothorax  and  legs  darker  than 
in  the  female,  often  dark  brown.  Abdomen  scarcely  longer  than  the 
head  and  thorax. 

Habitat: — Canada  and  Maryland. 

Hosts: — Phorodon  mahaleb  ]\Ion.  and  Rhopalsiphiiin  diaiithi  Schr. 

Redescribcd  from  the  types  and  a  series  of  specimens  reared  hy 
the  writer  from  Rhopalosiphum  diaitthi  at  College  Park,  Marylancl. 
Distinguished  from  other  nearly  related  species  by  the  fewer  jointed 
antennae  and  the  smaller  size. 

DYSCRITUS. 
^larshall,  Spec.  d.  Llym.  d.  Eur.,  V,  1891,  p.  617. 

This  genus,  which  was  described  by  Marshall  from  a  single  speci- 
men, is  unknown  in  North  America.  The  head  is  said  to  be  longer 
than  broad,  much  produced  behind  the  eyes,  the  occiput  not  margined. 
Ihe  antennae  are  filiform,  slender,  and  many  jointed.  The  parapsidal 
furrows  are  complete;  the  propodium  areolated,  declivous  ]xistcriorly. 
The  wing  venation  is  similar  to  Praon  except  that  the  first  abscissa  of 
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cubitus  is  absent  leaving  the  first  cubital  and  first  discoidal  cells  con- 
fluent :  the  crossveins  are  absent ;  the  radius  is  distinct  for  one-third 
of  its  length ;  the  anal  nervure  not  interstitial.  The  abdomen  is  sessile,, 
as  long  as  the  head  and  thorax,  strongly  compressed  posteriorly  from 
the  base  of  the  third  segment ;  the  terebra  very  short,  its  valves  stout. 

LYSIPHLEBUS. 
Foerster,  \'erh,  naturh.  Ver.  preuss.  Rheinl,  XIX,  p.  248  &  250. 

Syn:  Aphidaria  Prov.,  Add.  Faun.  Canad.  Hym.,  1888,  p.  396. 

Head  transverse  as  wide  as  the  thorax;  antennie  with  variable  number  of  joints. 
Mesonotum  without  parapsidal  furrows  or  with  them  present  for  a  short  distance 
anteriorly  only ;  propodium  areolated  or  not.  Wings  with  the  first  cubital  and  first 
discoidal  cells  confluent  and  always  open  below  (Fig.  o),  the  recurrent  nervure  absent 
or  partly  effaced  ;  the  first  cubital  crossvein  usually  distinct :  the  cubital  nervure  rep- 
resented by  a  short  section  below  the  cubital  crossvein  but  never  with  the  first  abscissa 
complete  ;  sulidiscoidal  nervure  interstitial,  second  discoidal  cell  complete.  Abdomen 
long  lanceolate  and  compressed  at  the  apex  in  the  female  ;  the  male  abdomen  shorter, 
flattened,  and  rounded  at  the  apex. 


Fig.  9. — Forewing  of  Lysiplilchus  lestaceipcs.    Greatly  enlarged. 

This  genus  differs  from  Aphidins  only  in  that  the  disco-cubital 
cell  is  not  completely  closed  below,  the  recurrent  nervure  being  either 
entirely  or  for  the  most  part  effaced.  There  has  been  some  doubt  ex- 
pressed as  to  whether  this  character  is  of  sufficient  stability  and  im- 
portance to  justify  separation  from  Aphidins.  It  is  a  recognizable  char- 
acter and  in  all  of  the  many  hundred  of  specimens  examined  has  proved 
constant.  It  is  believed  to  be  good  policy  to  retain  generic  names 
where  possible  to  do  so  without  causing  confusion  and  for  that  reason 
the  genus  is  retained. 

Table  of  Species  of  LysipJilchus. 

I.    Propodium  with  distinct  though  very  delicate  median  longi- 
tudinal and  median  transverse  carinje   2. 

Propodium  without  carinse   3. 
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2.  Mesonotum  and  scutcllum  black ;  prothorax,  pleurae  and  pro- 
podium  yellow  ferruginous.  multiarticulatus  Ashni. 

3.  Thorax  wholly  shining  black   5- 

Thorax  not  wholly  black,  either  brownish  testaceous  or  yel- 
low.  ;   4- 

4.  Head  distinctly  wider  than  the  thorax  at  tegulse;  clypeus  no 
wider  than  long.    Color  brownish  testaceous. 

fuscatus  Cress. 

Head  no  wider  than  the  thorax ;  clypeus  at  least  twice  as  wide 
as  long.    Color  yellow.  flavidus  n.  sp. 

5.  Antennae  of  female  11  to   14-jointed,  of  male  14  to  16- 
jointed.    Median  and  posterior  legs  usually  fuscous. 

testaceipes  Cress. 

Lysiphlebus  multiarticulatus  Ashm. 

Lysiphlehns  multiarticulatus  Ashm.,  Proc.  U.  S.  Nat'l  Mus.,  1888, 
p.  664. 

Male: — Length  2  mm.  Head  transverse,  no  wider  than  the 
thorax,  the  temples  convex,  not  sloping,  and  rather  broad ;  the  clypeus 
slightly  wider  than  long ;  occiput,  temples,  and  vertex  black,  smooth 
and  shining ;  lower  part  of  cheeks,  face  below  the  antennae,  and  mouth- 
parts  yellow-ferruginous.  Mesonotum  and  scutellum  black  and  smooth 
without  parapsidal  furrows  except  anteriorly ;  prothorax,  pleurae  and 
propodium  yellow-ferruginous ;  propodium  with  distinct  but  very  deli- 
cate median  transverse  and  longitudinal  carinae.  Wings  hyaline  the 
veins  and  stigma  brown.  Legs  ferruginous,  the  tibirc  and  tarsi  fus' 
cous.   Abdomen  ovate,  brown,  the  petiole  yellowish. 

Habitat : — Lafayette,  Indiana. 

Host : — Unknown. 

Redescribed  from  the  Ashmead  type.  The  antennae  are  broken 
but  are  said  to  be  i8-jointed. 

Lysiphlebus  fuscatus  Cress. 

Trioxys  fuscatus  Cress,  Proc.  Ent.  Soc.  Philadelphia,  IV,  1865, 
p.  89. 

Female: — Length  1.75  mm.  Brownish  testacec)us,  smooth,  and 
shining.  Head  transverse,  distinctly  wider  than  the  thorax,  smooth 
shining,  brownish  testaceous,  mouthparts  pale ;  the  temples  narrow 
and  sloping  abruptly  from  the  eye  margins ;  clypeus  small  no  wider 
than  long;  antennae  13-jointcd  and  fuscous.  Thorax  brownish  testa- 
ceous, smooth  and  shining,  without  parapsidal  furrows ;  propodium 
smooth  and  unareolated.  Wings  hyaline,  the  veins  and  stigma  pale 
yellowish  brown.  Legs  including  the  coxae  pale  testaceous,  the  pos- 
terior pair  slightly  fuscous.  Abdomen  longer  than  the  head  and  thorax, 
fusco-testaceous  except  the  petiole  which  is  pale. 

Habitat : — Cuba. 

Host : — ^Unknown. 

Redescribed  from  the  types  in  the  Philadelphia  Academy  of 
Science  Museum. 
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Lysiphlebus  flavidiis  n.  sp. 

Female : — Length  2  mm.  Head  smooth,  impnnctate  and  somewhat 
shining  with  a  few  hairs  on  the  occiput,  temples,  and  lower  part  of  the 
face;  antennre  14-jointed,  ist  flagellar  joint  slightly  the  longest,  fol- 
lowing joints  approximately  equal.  Thorax  smooth,  impunctate,  some- 
what shining-  and  nearly  destitute  of  pile ;  parapsidal  grooves  absent 
except  for  a  very  short  distance  at  the  humeral  angles ;  propodium 
without  carinse.  Legs  hairy ;  posterior  tibial  spur  small,  first  tarsal 
joint  as  long  as  the  three  following  joints,  the  second  sliglitly  longer 
than  the  third.  Forewing  with  the  2nd  discoidal  cell  distinct  and  com- 
plete. Abdominal  petiole  slightly  rugose  basally,  narrowest  at  the  base 
and  widening  gradually  to  the  apex,  spiracles  not  prominent.  Color: 
Occiput,  temples,  and  checks  piceus ;  face,  mouthparts  and  scape  be- 
neath, yellowish ;  flagellum  piceus.  Thorax  reddish  yellow  with  a  band 
of  black  between  the  propodium  and  meso-scutellum.  Legs  reddish- 
yellow.  Wings  hyaline,  veins  and  stigma  brown.  Abdomen  reddish 
yellow  with  more  or  less  fuscous  at  the  base  of  the  second  and  follow- 
ing tergites ;  ovipositor  sheath  black. 

Habitat: — Fort  Collins,  Colorado. 

Described  from  three  female  specimens  received  from  C.  P.  Gil- 
lette and  parasitic  on  Aphis  alhipcs  Oest. 
Lysiphlebus  testaceipes  Cress. 

Trioxys  testaceipes  Cress.,  Rept.  U.  S.  Com.  Agri.,  1879,  p.  208. 

Aphidius  citraphis  Ashm.,  Orange  Insects,  1880,  p.  76. 

Adialytiis  maidaphidis  Carman,  14th  Rept.  111.  St.  Ent.,  1885,  p.  31. 

Aphidius  tlavicoxa  Ashm.,  Exp.  Sta.  Fla.  Bull.  2,  1888.  p.  23. 

Aphidaria  hasilaris  Prov.,  Add.  Faun.  Can.  Hym.,  1888,  p.  396. 

Lysiphlebus  piceiventris  Ashm.,  Proc.  U.  S.  Nat'l  Mus.,  1888,  p. 
"  664. 

Lysiphlebus  eragrostaphidis  Ashm.,  Proc.  U.  S.  Nat'l  Mus.,  1888, 
"  p.  665. 

Lysiphlebus  coquilletti  Ashm.,  Proc.  U.  S.  Nat'l  Mus.,  1888,  p. 
"  665. 

Lysiphlebus  curcnrbitaphidis  Ashm.,  Proc.  U.  S.  Nat'l  Mus.,  1888, 
p.  665. 

Lysiphlebus  pcrsicaphidis  Ashm.,  Proc.  LT.  S.  Nat'l  Mus.,  1888, 
p.  668. 

Lysiphlebus  myzi  Ashm.,  Proc.  U.  S.  Nat'l  Mus..  1888,  p.  666. 
Lysiphlebus  gossypii  Ashm.,  Proc.  U.  S.  Nat'l  Mus.,  1888,  p.  667. 
Lysiphlebus  ' abuiilaphidis  Ashm.,  Proc.  U.  S.  Nat'l  Mus.,  1888, 
p.  667. 

Lysiphlebus  tritici  Ashm.,  Proc.  LT.  S.  Nat'l  Mus.,  1888,  p.  668. 
Lysiphlebus  baecarhaphidis  Ashm.,  Proc.  U.  S.  Nat'l  Mus.,  1888, 
p.  668. 

Lysiphlebus  minufus  Ashm.,  Proc.  LT.  S.  Nat'l  Mus.,  1888,  p.  664. 
Aphidius  persiaphis  Cook,  Mich.  Agri.  Coll.  Bull.  73,  1891,  p.  21. 
Lysiphlebus  crazi'fordi  Rohw.    Trans.    Amer.  Ent.  Soc.  XXXV. 
"  1909,  p.  135. 

Female : — Length  about  2  mm.  Plead  distinctly  transverse,  as 
wide  as  the  thorax  at  the  tegulse,  black,  smooth  and  shining;  the  tem- 
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pies  convex,  not  broad;  clypcns  transverse,  about  twice  as  wide  as 
long;  niouthpr.rts  usually  yellowish,  occasionally  fuscous.  Antcnnsc 
ii-13-jointcd,  (usually  with  13  joints)  black  or  brown-black,  the  joints 
approximately  equal  in  length  throughout  and  about  twice  as  long  as 
thick;  the  two  apical  joints  are  sometimes  connate,  forming  a  single 
joint  much  longer  than  the  others.  Thorax  black,  smooth  and  shining, 
the  parapsidal  furrows  absent  or  only  faintly  indicated  at  the  anterior 
angles  of  the  mesonotum,  the  propodium  flattened  or  depressed  poster- 
iorly, the  spiracles  visible  but  not  prominent.  Wings  hyaline,  veins 
and  stigma  brown ;  the  stub  of  cubitus  varies  somewdiat  in  length  but 
is  never  longer  than  the  crossvein,  usually  shorter;  the  cubital  cross- 
vein  is  often  indistinct,  lacking  the  pigment,  but  can  always  be  traced 
bv  a  hyaline  fold.  Forelegs  including  their  coxae  yellow ;  middle  and 
posterior  cox?e,  femorae,  and  tibiae,  usually  though  not  always  fuscous, 
often  nearly  clear  yellow.  Abdomen  lanceolate,  compressed  at  the 
apex,  about  one  and  a  half  times  as  long  as  the  head  and  thorax,  black 
or  brown-black,  except  the  petiole  which  is  usually  yellow ;  the  ovipos- 
itor sheath  black. 

Male: — Antennae  14-15-jointed  the  joints  slightly  shorter  than  in 
the  female.  Abdomen  scarcely  longer  than  the  head  and  thorax, 
rounded  at  the  apex.  ^Middle  and  posterior  legs  usually  fuscous,  occa- 
sionally clear  yellow.    In  other  respects  the  male  is  like  the  female. 

//o&i/o/ :— United  tates. 

Host: — ApJiis  i^^ossypii  Glov.,  Aphis  iiiaidis  Fitch.,  Toxoptcra 
}^raminuin  Rond.,  Siphoiiopliora  curcnrbitac  Middleton,  My::us  ribis 
Lin.,  Sipliocorync  az'Ciiae  Fabr.,  MacrosipJium  rosac  Reaum.  Aphis 
setariae  Thos.,  Aphis  brassicae  Lin.,  Rhopalosiphiim  dianthi  Schr., 
Aphis  maidiradicis  Forbes,  Aphis  mcdicaginis  Koch.,  Aphis  heraclii 
Cowen,  Myzus  cerasi  Fabr.,  Macrosiphum  granaria  Kalt. 

Of  the  above  list  of  synonyms  six  were  placed  in  synonymy  with 
L.  citraphis  by  Mr.  D.  W.  Coquillet^\"  The  Writer  recently  published 
his  reason  for  believing  L.  citrapliis  with  its  synonyms  a  synonym  of  L. 
icstaccipcs}*^.  The  remaining  names  are  here  added  to  the  synonymy 
for  the  first  time.  That  my  conclusions  in  regard  to  a  number  of  these 
names  will  be  questioned  by  some  I  have  little  doubt.  With  the  ex- 
ception of  Aphidius  flavicoxa  they  have  been  so  placed,  however,  only 
after  the  most  careful  examination,  not  only  of  the  types  but  in  many 
cases  of  large  series  of  specimens  reared  from  the  same  hosts  as  those 
to  which  the  types  have  been  credited.  Dozens  of  specimens  of  Lvsip- 
Icbus  reared  from  Aphis  gossypii  both  dry-mounted  and  in  bolsam 
have  been  compared  with  similar  series  of  the  parasites  of  Toxoptera 
praminiun  and  Aphis  maidis  and  not  a  single  character  could  be  found 
in  the  one  that  was  not  exactly  duplicated  in  the  others.  In  the  pur- 
suit of  some  point  of  dissimilarity  which  would  serve  to  separate  them, 
numerous  mounts  were  made  of  the  mouthparts  and  genitalia  of  both 
males  and  females  but  with  only  negative  results.  So  far  as  I  am  able 
to  determine  there  is  absolutely  no  difiference  structurally  nor  even  an 
appreciable  one  in  color  between  the  parasites  of  these  three  hosts. 

14a.  Ins.  I.ifo,  III,  p.  .".1.".. 

1-lh.    I'roc.  Wash.  Ent.  Soo.,  XII,  p.  ]S;!. 
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Material  was  not  available  for  a  similar  study  of  the  others  but  in  all 
but  three  cases  the  number  of  type  specimens  was  large  enough  to 
furnish  considerable  series  for  examination.  These  types  were  all 
mounted  on  points  and,  of  course,  had  to  be  studied  in  that  condition. 
In  the  case  of  L.  gossypii  which  was  described  from  the  same  host  as 
was  L.  tcstaccipcs  there  are  about  thirty  specimens  in  the  type  series. 
Among  these  are  many  which  are  exact  duplicates  of  the  types  of  L.  tcs- 
taccipcs. The  others  differ  only  slightly  in  color  and  size  probably  due 
to  having  been  reared  under  unfavorable  conditions.  The  type  series 
of  L.  iiiinutus  and  L.  ciicurbitapJiidis  are  also  ample.  The  former,  also 
a  parasite  of  A.  gossypii  appear  to  be  simply  attenuated  specimens  of 
L.  tcstaccipcs  differing  in  no  way  except  size.  It  is  not  an  uncommon 
experience  in  rearing  specimens  in  the  laboratory  under  unnatural 
conditions  to  find  them  not  fully  and  normally  developed.  The  types 
of  L.  cHcurbitaphidis  and  L.  myzi  apparently  are  exactly  like  those  of 
L,  tcstaccipcs.  The  types  of  Aphidius  flavicoxa  could  not  be  located 
and  are  probably  lost,  but  from  the  description  and  host  I  have  no  hes- 
itation in  placing  it  here  along  with  L.  maidaphidis  from  which  Ash- 
mead  separates  it  entirely  on  the  color  of  the  hind  coxas. 

Only  one  type  specimen  of  L.  pcrsicaphidis  was  available  for 
?tudy.  This  specimen  shows  no  character  that  cannot  be  duplicated 
in  a  series  of  specimens  from  the  cotton  aphis.  The  same  is  true  of 
A.  pcrsiaphis  of  which  one  type  and  two  cotypes  were  examined. 
The  author  of  L.  crawfordi  confused  two  different  genera  in 
bis  description  of  that  species.  He  called  attention  to  tlie  fact  that 
the  wing  venation  of  a  part  of  the  type  specimens  placed  them  in  the 
genus  LysipJilcbiis  while  others  ran  to  the  genus  Lipolcxis  which  is  a 
synonym  of  Diacrctiis..  In  the  National  Museum  are  five  specimens 
running  to  the  latter  genus  and  one  female  running  to  the  former. 
Aside  from  the  differences  in  venation  the  Lysiphlcbus  specimen  has 
an  entirely  unareolated  propodium  while  the  females  with  the  venation 
of  Diacretus  have  quite  distinct  longitudinal  and  transverse  carinae.  In 
the  study  of  many  large  series  of  both  Lysiphlcbus  and  Diacretus  the 
writer  has  never  found  evidence  that  the  venation  in  either  varied  to 
any  great  extent,  certainly  not  to  the  extent  shown  in  these  specimens. 
The  Diacrctlis  specimens  agree  in  every  way  with  D.  chcnopodiaphidis 
and  the  Lysiphlcbus  specimen  is  indistinguishable  from  L.  tcstaccipcs. 

Dr.  Ashmead  who  was  responsible  for  most  of  the  names  here 
jilaced  in  synonymy  apparently  believed  as  I  have  already  pointed  out, 
that  each  species  of  Aphidiinac  was  confined  in  its  parasitism  to  a  sin- 
gle host  and  that  the  number  of  antennal  joints  was  constant  for  any 
given  species.  To  these  two  ideas  of  his  can  chiefly  be  laid  the  num- 
erous duplicate  descriptions  of  this  parasite.  That  he  was  wrong  in 
regard  to  the  number  of  antennal  joints  has  been  amply  proven.  For 
some  reason  many  American  entomologists  have  seemed  loathe  to  op- 
pose the  view  that  a  species  would  not  parasitize  more  than  one  host, 
despite  the  fact  that  species  of  other  groups  of  parasitic  Hymenoptcra 
are  known  to  infest  several  hosts  and  European  writers  have  in  a 
r.umber  of  instances  credited  species  of  Aphidiiuac  to  several  hosts. 
There  seems  to  be  no  good  reason  why  the  species  of  this  group  should 
be  considered  to  be  so  restricted  in  the  matter  of  hosts.   It  is  far  more 
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reasonable  to  believe  that  one  species  of  Lysiphlchus  parasitizes  fif- 
teen or  twenty  or  more  species  of  aphids  of  very  similar  habits  and 
found  under  similar  environment  than  to  suppose  that  we  have  a  like 
number  of  species  of  Lysiphlchus  which  display,  absolutely  no  char- 
acter by  which  they  can  be  recognized. 

In  spite  of  the  fact  that  I  am  unable  to  find  structural  characters 
which  will  keep  them  apart  I  would  hesitate,  however,  to  declare  this 
list  of  synonyms  without  other  evidence  to  bear  it  out.  It  has  been 
demonstrated  by  Professor  F.  M.  Webster  that  the  Lysiphlchus  par- 
asites of  Aphis  gossypii.  Aphis  maidis,  Aphis  niaidiradicis,  Aphis  hrass- 
icae  and  Aphis  sctariac  can  breed  successfully  in  Toxoptcra  (^raiiiinnvi 
and  conversely  he  has  introduced  successfully  the  parasite  of  Toxoptcra 
upon  several  if  not  all  of  the  above  species  of  aphids.'"  Prof.  S.  J. 
Hunter  has  also  successfully  bred  the  parasite  of  Toxoptcra  into  Si- 
phocorync  avcnac  and  Macrosiphmn  granaria.  He  records  Macrosi- 
phum  granaria  as  attacked  in  the  field  by  the  same  parasite.  ('") 

These  records  show  plainly  that  a  species  of  Lysiphlchus  is  not 
limited  to  one  host  but  will  breed  successfully  in  a  number  of  dif¥erent 
hosts.  With  this  fact  established  and  knowing  that  the  Lysiphlchus 
parasites  of  a  large  number  of  aphids  reared  under  natural  conditions 
are  inseparable  by  any  morphologic  characters,  showing  the  same  var- 
iations in  color  as  well  as  other  respects,  there  is  no  good  reason  for 
believing  that  they  do  not  all  represent  the  same  species.  It  is  further, 
a  well  known  fact  that  widely  separated  outbreaks  of  any  of  the  aphids 
which  are  effectively  preyed  upon  by  Lysiphlchus  parasites  of  this  type 
are  almost  invariably  suppressed  by  a  horde  of  these  parasites  as  soon 
as  weather  conditions  become  favorable  for  their  development.  This 
can  only  be  .satisfactorily  explained  on  the  theory  that  the  species 
maintains  a  general  distribution  on  a  number  of  difYerent  hosts. 

All  of  the  hosts  included  in  the  above  Hst  except  Aphis  mcdicagi- 
nis,  Aphis  heraclii,  and  Myzus  ccrasi  have  been  previously  recorded  as 
hosts  of  either  one  or  the  other  of  the  synonyms.  Professor  C.  P.  Gil- 
lette sent  me  among  other  Aphidiinac  a  large  series  of  Lysiphlchus 
reared  by  him  from  Aphis  incdicaginis  as  well  as  another  smaller  series 
reared  from  Aphis  heraclii.  I  have  myself  reared  a  scries  of  Lysiphlc- 
hus from  Myzus  ccrasi.  In  each  instance  the  parasites  are  indistin- 
guishable from  L.  tcstaccipcs. 

PARALIPSIS. 

Foerster,  Verb,  naturh.  Ver.  preuss.  Rheinl.  XIX,  1862,  p.  248  and  250. 

This  genus  is  not  known  to  exist  in  North  America.  It  can  be 
distinguished  from  all  the  other  genera  by  the  total  absence  of  the 
ladial  vein. 

DIAERETUS. 

Foerster,  Verb,  naturh.  Ver.  preuss.  Rheinl.  XIX,  1862,  p.  249,  and  250. 

Syn.  Adialytns  Foerst.,  Verb,  naturh.  Ver.  preuss.  Rheinl.  XIX,  1862, 
p.  249  and  250. 

Lipolcxis  Foerst.,  Verb,  naturh.  \>r.  preuss.  Rheinl.,  XIX,  1862, 
p.  249  and  250. 


].'">.    .\nn.  Knt.  Sof.  Amer.  Vol.  II,  p.  8.5. 

IC.    Bull.  Univ.  Kans.,  Vol.  9,  No.  2,  yi.  150. 
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Misa/^hidiiis  Rond.,  Bull.  Soc.  Ent.  Ital.,  IX,  1877,  p.  185. 

rioad  transverse  as  wifle  as  tlie  tliorax.  Antonn.-p  with  a  variable  number  of  joints. 
Mesonotiiin  with  pavapsidal  furrows  indicated  only  anteriorly:  propodiuin  usually 
areolated.  .\nterior  wings  (Fig.  lo),  with  the  cubital  cells  and'  first  discoidal  cell  ob- 
solete ;  second  discoidal  cell  present  or  absent  :  radial  nervure  not  complete  to  the 
apex  of  the  wing,  the  cubital  vein,  recurrent  nervure  and  crossvcins  effaced  ;  posterior 
wings  without  a  complete  coll.  Abdomen  petiolate,  lanceolate,  and  compressed  pos- 
teriorly in  the  female  without  hornlike  processes  at  the  apex  ;  in  the  male  short  and 
rounded  posteriorly. 


Fig.  10. — Forewing  of  Diaeretus  rapae.     Greatly  enlarged. 


Four  Species  occurrino-  in  America  have  been  described.  The 
genus  is  separated  from  Trioxys  by  the  absence  in  the  female  of  horn- 
like anal  processes.  From  the  other  genera  it  is  distinguishable  by  the 
character  of  the  wing  venation. 

Table  of  Species  of  Diaeretus.  (Females.) 

1.  Radial  and  postmarginal  veins  elongate,  enclosing  two-thirds 
of  the  radial  cell.    Antennae  of  female  with  twelve  joints. 

fusicornis  Ashm. 
Radial  and  postmarginal  veins  shorter,  enclosing  less  than 
half  the  radial  cell.  Antennae  of  female  with  more  than  twelve 
joints   2. 

2.  Legs  fuscous,  the  median  and  posterior  pairs  almost  black. 

Abdominal  petiole  black  or  dark  brown   3. 

Legs  not  so  dark,  honey-yellow  or  reddish,  the  abdominal 
petiole  yellowish  \- 

3.  Antennae  of  female  usually  with  14  or  15  joints,  very  rarely 
with  13.  Male  with  16  or  17  joints.  Usually  with  a  narrow 
but  distinct  median  areola  in  front  of  the  petiole. 

rapae  Curt. 

Antennae  of  female  with  13  joints.  Male  with  16.  Without 
a  distinct  median  areola  in  front  of  the  petiole. 

chenopodiaphidis  Ashm. 
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4.  Legs  almost  wholly  yellow,  the  posterior  pair  with  the  femorje 
slightly  obfuscated.  Anteiin;e  i3-jointe(l  in  the  female,  15  or 
16  in  the  male.  salicaphis  Fitch. 

Diaeretus  ftisicornis  Ashm. 

Lipolexis  fiisicornis  Ashm.,  Can.  Ent.,  XXIII,  1891,  p.  7. 

Female: — Length  2  mm.  Black,  smooth,  slightly  shining.  Head 
brown,  the  mouthparts  yellowish,  clypeus  and  face  below  antennjE  red- 
dish. AntennjE  12-jointed,  short,  the  last  joint  slightly  thickened,  the 
scape  and  pedicel  and  base  of  first  flagellar  joint  pale  yellow,  rest  of 
flagellum  brown.  Thorax  wholly  brownish  black,  nearly  opaque ;  the 
parapsidal  furrows  very  faintly  impressed  at  the  anterior  angles ;  the 
propodium  smooth,  apparently  without  a  transverse  carina.  (The 
specimen  is  mounted  in  such  a  maimer  that  only  one  side  of  the  pro- 
podium is  visible. )  Wings  hyaline,  the  veins  and  stigma  brown  ;  second 
discoidal  cell  complete  and  distinct :  the  radius  elongate,  traceable  to 
the  wing  apex  but  abruptly  narrowed  at  half  its  length  the  apical  half 
represented  by  a  hirsute  line :  postmarginal  vein  also  elongate  reaching 
nearly  to  the  apex  of  the  wing.  Legs  including  the  coxae  all  pale  tes- 
taceous. Abdomen  scarcely  longer  than  the  head  and  thorax,  the 
petiole  and  second  segment  pale  testaceous,  remaining  segments  brown 
black.    Male  unknown. 

Habitat : — Ottawa,  Canada. 

H ost : — Unknown. 

Redescribed  from  Ashmead's  type,  a  single  female.  Readily  rec- 
ognized by  the  elongate  radial  and  postmarginal  veins  and  by  the 
wholly  testaceous  legs. 

Diaeretus  rapae  Curt. 

Aphidius  rapae  Curt.,  Macintosh's  Book  of  the  Garden  II,  1855, 
p.  194. 

Trioxys  piceiis  Cress.,  Rep't.  U.  S.  Com.  Agri.,  1879,  p.  260. 
Aphidius  brassicae  Marsh.,  Spec.  d.  Hymen,  d.  Eur.  IV,  1891,  p. 

Diaeretus  calif ornicus  Baker,  Pom.  Jour.  Ent.,  I,  1909,  p.  23. 

Female: — Length  2  mm.  Head  and  thorax  black,  smooth  and 
shining.  Llead  transverse  not  wider  than  the  thorax,  the  temples 
rather  broad  and  convex,  not  sloping  abruptly  from  the  eye  margin, 
clypeus  transverse,  about  twice  as  wide  as  long.  Mouthparts  reddish 
yellow  the  palpi  often  fuscous.  Antennae  13-15-jointed,  (most  often 
14-jointed)  entirely  black  or  dark  brown.  Parapsidal  furrows  present 
at  the  anterior  lateral  angles  of  the  mesonotum ;  propodium  with  dis- 
tinct median  longitudinal  and  transverse  carinae,  the  former  dividing 
at  the  intersection  with  the  latter  and  enclosing  a  short  and  very  nar- 
row areola  at  the  base  of  the  petiole,  (this  areola  is  variable  in  width 
being  hardly  discernible  in  some  specimens.)  Wings  hyaline,  veins 
and  stigma  brown;  the  postmarginal  vein  and  the  stub  of  radius  are 
nearly  equal,  the  latter  extending  about  one-third  of  the  distance  to  the 
wing  apex ;  the  cubital  vein  recurrent  nervure  and  cubital  cross-veins 
are  entirely  effaced.   Anterior  legs  including  their  coxae  yellow;  median 
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and  hind  cox?e  mostly  black,  yellowish  at  the  apices,  their  femora  and 
libise  brownish ;  tarsi  all  fuscous.  Abdomen  longer  than  the  head  and 
thorax,  often  entirely  black  but  usually  reddish  brown. 

Male:— Anieimx  i6-i8-jointed.  All  legs  usually  dark  brown, 
nearly  black.  Abdomen  not  longer  than  the  head  and  thorax.  Other- 
wise similar  to  the  female. 

Habitat : — United  States  and  Europe. 

Host: — Aphis  hrassicac  Lin. 

Described  from  a  large  series  of  .specimens  reared  by  the  writer. 
Although  I  have  not  seen  the  type  of  D.  calif ornicus  Baker  I  am  led 
to  believe  it  a  synonym  of  this  species  by  the  fact  that  the  description 
differs  in  no  way  from  rapae  which  is  known  to  exist  in  California 
and  by  the  further  statement  of  Baker  that  his  specimens  were  reared 
from  an  aphis,  infesting  wild  mustard  which  is  a  common  host  plant 
of  Aphis  hrassicac.  The  other  cases  of  synonymy  and  reasons  for  same 
were  given  in  a  previous  paper.'" 
Diaeretus  chenopodiaphidis  Ashm. 

Lipole.vis  chenopodiaphidis  Ashm.,  Proc.  U.  S.  Nat'l  Mus.,  1888, 
p.  671. 

Female : — Length  2  mm.  Black,  smooth,  shining.  Head  black 
the  mouthparts  including  clypeus  yellow.  Antennae  13-jointed,  the 
scape  and  pedicel  yellowish  beneath,  flagellum  brown-black.  Thorax 
wholly  black  with  a  slightly  reddish  tinge  on  the  propodium ;  parap- 
^■\da\  furrows  impressed  at  anterior  angles  of  the  mesonotum ;  propo- 
dium with  median  transverse  and  median  longitudinal  carince,  the 
latter  not  divided  posteriorlv,  consequently  with  no  areola  at  the  base 
of  the  petiole.  Wings  hyaline,  veins  and  stigma  brown ;  second  dis- 
coidal  cell  complete  and  distinct,  the  radius  extending  about  one-third 
the  distance  to  the  wing  apex.  Posterior  coxae  and  femorae  and  median 
femorae  above  brownish,  rest  of  the  legs  yellowish.  Abdomen  longer 
than  head  and  thorax,  brown  or  reddish  brown. 

Male: — Similar  to  the  female  but  with  the  antennae  i6-jointed, 
less  evidently  yellowish  basally ;  the  legs  all  dark  brow'n. 

Habitat : — California. 

Host :  — An  aphis  infesting  CJicnopodium  album. 

Redescribed  from  the  Ashmcad  types.  Hardlv  distinguishable 
from  rapae  but  with  the  antennae  apparently  typically  13-jointed  in- 
.'•■tead  of  14-jointed  as  in  rapae.  The  legs  are  also  somewhat  more 
yellowish  in  the  female  than  is  the  case  with  rapae,  and  the  pro- 
podium is  without  a  distinct  areola  before  the  base  of  the  petiole. 

Diaeretus  salicaphis  Fitch. 

Trioxys  salicaphis  Fitch,  ist  &  2nd  Rep't  Ins.  N.  Y.,  1856,  p.  137. 

Trio.vys  populaphis  Fitch,  ist  &  2nd  Rep't  Ins.  N.  Y.,  1856,  p.  137. 

Lipolcxis  salicaphidis  Ashm.,  Proc.  U.  S.  Nat'l  Mus.,  1888,  p.  671. 

Male  and  female: — Length  1.5  mm.  Head  smooth  and  shining, 
antennae  thirteen  of  fourteen  jointed,  the  joints  of  the  pedicel  globose 
and  equal,  those  of  the  flagelium  about  twice  as  long  as  wide,  equal 
throughout,  slightly  fluted  and  pubescent.    Thorax  smooth  and  shin- 
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ino",  impunctatc;  parapsidal  grooves  absent  except  for  a  very  short 
distance  anteriorly ;  propodiuni  smooth  with  very  dehcate  median  longi- 
tudinal and  transverse  carinas.  Legs  hairy ;  posterior  basal  tarsal  joint 
as  long  as  three  following  joints,  the  second,  one  and  a  half  times  the 
length  of  the  third;  the  basal  joint  of  the  median  tarsi  as  long  as  the 
two  following  joints.  Wings  hyaline,  2nd  discoidal  cell  complete  but 
faint,  radius  arising  slightly  anterior  to  the  middle  of  the  stigma, 
shorter  than  the  postmarginal.  Abdomen  nearly  twice  as  long  as  the 
head  and  thorax,  smooth^  shining ;  the  petiole  shorter  than  the  poster- 
ior coxae  and  trochanters  combined,  narrowest  at  the  base,  the  spiracles 
before  the  middle  and  not  prominent.  The  male  has  15  or  i6-jointed 
antennae  and  a  somewhat  shorter  abdominal  petiole  and  abdomen  than 
the  female. 

The  color  in  this  species  is  variable  to  a  remarkable  degree.  In 
the  male  the  head  above,  flagellum,  mesonotum,  most  of  the  meso- 
pleurae,  the  metathorax.  and  more  or  less  of  the  hind  coxre  and  abdo- 
men are  always  dark  piceus  or  black.  The  legs  and  abdominal  petiole 
are  always  yellowish.  The  face,  scape  of  the  antennae,  prothorax,  an- 
terior part  of  the  mesopleura,  and  second  to  fourth  segment  of  the 
abdomen  vary  in  different  specimens  from  testaceous  to  piceus.  The 
female  shows  a  much  greater  degree  of  variation,  some  specimens 
being  entirely  testaceous  with  the  exception  of  the  occiput,  temples, 
eyes  and  flagellum,  which  are  always  black  or  very  dark  piceus,  while 
other  specimens  are  almost  entirely  black,  having  only  the  legs  and 
base  of  the  abdomen  yellowish. 

Habitat: — New  York,  California  and  Colorado. 

Host: — Chaitophoriis  popiilicola  Thos. 

Described  from  Ashmead  and  Fitch  types  and  twenty-three  speci- 
mens received  from  C.  P.  Gillette,  reared  from  the  above  mentioned 
plant  louse.  This  lot  of  twenty-three  specimens  represented  three  dif- 
ferent rearings  and  each  series  showed  the  same  remarkable  variation 
in  color.   The  Fitch  and  Ashmead  types  are  identical  in  every  way. 

TRIOXYS. 
Haliday,  Ent.  Mag.,  I,  1933,  p.  261  and  488. 

Svn.  Nciiropcncs  Prov.,  Add.,  Faun.  Canad.  Ilvm.,  1886,  p.  151  and 
153- 

Head  transvorse  as  wide  as  the  thorax  :  antenna?  sliort,  usually  ll-jointed  in  the 
female  and  l.^-jointed  in  the  male,  (Marshall  states  tliat  some  females  have  10  and 
some  12  joints.)  Mesonotum  with  parapsidal  furrows  indicated  only  anteriorly  ;  pro- 
podium  usually  areolated.  Anterior  wing  with  the  cubital  cells  and  the  first  discoidal 
cell  obsolete,  the  cul)ital  nervure,  cubital  crossveins.  and  the  recurrent  nervure  effaced 
(Fi;;.  ii).  The  second  discoidal  cell  may  be  complete  or  incomplete.  Radial  nervure 
extending  not  over  half  the  distance  to  the  wing  apex.  Without  a  distinct  cell  in  the 
posterior  wing.  Abdominal  petiole  narrow ;  female  abdomen  lanceolate,  compressed 
posteriorly  with  a  pair  of  hornlike  appendages  longer  than  the  terebra  at  the  lower 
extremity  ;  the  terebra  bent  downward  between  the  horns.  Male  abdomen  short  and 
I'ounded  at  the  apex. 

The  wing  venation  of  Trioxys  is  exactly  like  that  of  Diaerctus 
and  the  males  of  the  two  genera  are  indistinguishable.  The  females 
can  only  be  separated  by  the  presence  of  the  hornlike  processes  at  the 
apex  of  the  abdomen  in  Trioxys  and  their  absence  in  Diaeretus. 
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Three  species  have  been  recorded  in  America  and  the  description 
of  a  fourth  is  given  here. 


Fig.  11. — Forewiug  of  Trioiys  accris.    Greatly  enlarged. 


^  Table  of  Species  of  Trioxys. 

I.    Second  discoidal  cell  complete  and  distinct   2. 

Second  discoidal  cell  incomplete  or  very  indistinct   3. 

2. .  Abdominal  petiole  constricted  at  base  and  apex,  enlarged  in 
the  middle.  Three  basal  joints  of  antennae,  and  legs  yellow- 
ish.   Abdomen  rufo-piceus  with  the  apex  yellow. 

rhagii  Ashm. 

Abdominal  petiole  with  sides  parallel.  Antennae  and  legs 
black.  Abdomen  black  except  apical  one-fourth  which  is  yel- 
lowish, coniscani grans  n.  sp. 
3.  Posterior  and  median  tibiae  and  femoras  dark  brown,  nearly 
black.  Medium  sized  species  with  the  three  basal  joints  of  the 
antennae  and  the  apex  of  the  abdomen  testaceous. 

aceris  Hal. 

All  legs  rufous.  Minute  species  with  the  petiole  of  the  abdo- 
men clear  yellovy  and  with  prothorax  and  ventral  part  of  mes- 
othorax  yellowish.  ovalis  Prov. 

Trioxys  rhagii  Ashm. 

Trioxys  rhagii  Ashm.,  Proc.  U.  S.  Nat'l  Mus.,  1888,  p.  670. 

Female : — Length  2.6  mm.  Head  transverse,  as  wide  as  the 
thorax,  brown-black  above,  the  face  below  antennae  and  lower  part  of 
cheeks  reddish  brown,  the  clypeus  and  mouthparts  yellowish.  Antennae 
Ji-jointed,  brown-black;  the  scape,  pedicel,  and  first  flagellar  joint 
pale  yellow.  Thorax  entirely  .smooth  and  shining,  brown-black,  the 
parapsidal  furrows  impressed  at  the  anterior  angles,  effaced  posteri- 
orly :  propodium  convex,  with  median  longitudinal  and  median  trans- 
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verse  cariiu-e  tlie  former  dividing  at  half  its  length  and  enclosing  a 
pentagonal  area  at  the  base  of  the  petiole:  posterior  half  of  the  pro- 
podium  faintly  punctate  or  wrinkled.  Wings  hyaline,  the  stigma  and 
radial  stump  very  pale,  almost  hyaline,  the  costal  and  basal  veins  brown ; 
second  discoidal  cell  complete  and  distinct.  Legs  yellow,  the  median 
and  posterior  coxae  dark  brown  at  base.  Abdomen  nearly  twice  as  long 
as  head  and  thorax,  the  spiracles  of  the  first  segment  placed  much  be- 
hind the  middle  and  very  prominent,  sharply  constricted  behind  the 
spiracles;  the  anal  processes  much  longer  than  the  ovipositor  sheath, 
the  latter  sharply  bent  downward,  the  ovipositor  exserted  ;  sides  of 
petiole,  first  and  second  dorsal  sutures  and  the  apical  segments  laterally 
pale  yellowish,  remainder  of  abdomen  reddish  brown. 
Habitat: — New  Jersey. 

:  — According  to  Ashmead,  reared  from  a  beetle,  RJiagium 

lliicatiim. 

Redescribed  from  Ashmead's  type.  ■  Much  like  accris  but  larger, 
not  so  dark,  and  with  the  spiracles  of  the  petiole  more  prominent  and 
placed  more  posteriorly. 
Trioxys  coruscanigrans  n.  sp. 

Female:  — l^&ngih.  2  mm.  Head  entirely  black,  smooth,  and  pol- 
ished with  a  few  scattering  white  hairs  on  the  occiput,  temples,  and 
cheeks  and  a  row  of  white  hairs  bordering  the  clypeus  anteriorly ;  man- 
dibles faintly  piceus ;  antennae  black,  shining,  sparsely  hairy,  ii-jointed, 
the  flagellar  joints  not  fluted,  the  first  joint  about  three  times  as  long  as 
thick,  the  following  joints  to  the  penultimate  decreasing  slightly  in 
length,  the  last  joint  longest,  (in  one  specimen  the  last  joint  is  par- 
lially  divided  indicating  that  some  .specimens  may  have  12- jointed 
antennae. )  Prothorax  and  mesothorax  black,  smooth,  and  shining,  im- 
punctured  and  destitute  of  pile,  the  parapsidal  grooves  apparent  at  the 
anterior  humeral  angles  for  a  short  distance ;  mctathorax  smooth,  shin- 
ing, black,  with  a  very  faint  and  indistinct  areolation ;  legs  uniformly 
dark  piceus,  almost  black.  Wings  hyaline,  irridescent,  costa  and  basal 
veins  dark,  stigma  and  other  veins  somewhat  lighter,  the  stigma  short 
and  thick  with  the  radius  arising  from  the  middle  and  twice  as  long  as 
the  postmarginal ;  the  second  discoidal  cell  complete  and  distinct.  Abdo- 
men a  little  longer  than  head  and  thorax  together,  the  petiole  and  fol- 
lowing tergites  somewhat  piceus,  the  anal  one-fourth  of  the  abdomen 
yellow  especially  laterally  and  below ;  the  .sheath  of  ovipositor  piceus 
and  bent  sharply  downward  between  the  long  anal  prongs,  the  apices 
of  which  arc  likewise  piceus;  the  ovipositor  slightly  exserted  and  yel- 
lowish. 

Habitat : — Fort  Collins.  Colorado. 

Described  from  three  female  specimens  received  from  C.  P.  Gil- 
lette and  said  to  be  parasitic  on  Macrosiphum  fric^ida  Oest. 
Trioxys  aceris  Haliday. 

Aphidius  (Trioxys)  accris  Maliday.  Ent.  Mag.  I,  1833,  p.  490. 

Female: — Length  2  mm.  Black,  smooth,  shining.  Head  black, 
mouthparts  pale  yellow;  antennae  ii-jointed,  the  .scape,  pedicel  and 
first  and  second  flagellar  joints  yellowish,  remaining  joints  black;  first 
joint  of  the  flagellum  longest,  following  joints  approximately  equal, 
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the  last  joint  twice  as  long-  as  the  preceding.  Thorax  entirely  hlack 
and  shining,  the  parapsidal  furrows  present  only  at  the  anterior  angles 
of  the  mosonotum,  the  propodium  with  a  distinct  median  transverse 
and  median  longitudinal  carina  and  an  indistinct  enclosed  area  before 
the  base  of  the  petiole.  Wings  hyaline,  veins  and  stigma  very  pale 
brown,  the  submedian  cell  faintly  outlined,  the  second  discoidal  cell 
effaced  or  nearly  so.  Front  legs  including  coxae  pale  yellowish.  Mid- 
dle and  posterior  cox.t  black  basally,  the  apices  yellowish ;  their  tro- 
chanters, bases  of  the  tibiae  and  tarsi  vellowish,  femorae  and  tibiae  red- 
dish brown.  Abdomen  dark  reddish  brown,  the  petiole  slightly  lighter, 
smooth  and  shining;  suture  between  first  and  second  segments  and 
.ipical  segments  beneath  yellowish:  ovipositor  bent  downward  between 
ihe  two  horns  at  the  apex  of  the  abdomen  and  about  as  long  as  the 
horns. 

Habitat: — Europe  and  College  Park,  Maryland. 

Host: — ChaitopJwrus  accris  Linn. 

Redescribed  from  one  specimen  reared  by  the  writer. 
Trioxys  ovalis  Prov. 

N ciiropenes  ovalis  Prov.,  Add.  Faun.  Canad.  Hym.,  1886,  p.  153. 

Female : — Length  i  mm.  Small  species,  head,  thorax  and  abdo  - 
men piceus,  not  deep  black.  Head  slightly  wider  than  the  thorax, 
brown-black ;  mouthparts  including  clypeus  yellowish.  Antennae 
broken.  The  scape,  pedicel  and  first  flagellar  joint  yellowish ;  parapsidal 
lurrows  faintly  impressed  at  anterior  angles  of  the  mesonotum ;  pro- 
podium distinctly  areolated  as  in  rhagii.  Whole  thorax  brown  black. 
Wings  hyaline,  stigma  and  all  veins  pale ;  second  discoidal  cell  com- 
plete. All  legs  brownish  yellow,  the  trochanters  paler;  the  two  pos- 
terior pairs  of  coxae  and  the  hind  femorae,  tibiae  and  tarsi  somewhat 
darker  than  the  rest.  Abdomen  but  slightly  longer  than  the  head  and 
thorax,  brown-black  except  the  extreme  apex  laterally,  which  is  slight- 
ly yellowish ;  petiole  with  sides  parallel,  the  spiracles  not  prominent. 
Ovipositor  sheath  bent  downward  between  the  anal  processes. 

Male: — Like  the  female  but  darker  on  the  thorax  and  abdomen. 

Habitat : — Canada. 
.  .  Host : — LTnknown. 

Redescribed  from  one  female  type  in  U.  S.  National  IMuseum  and 
two  male  types  in  the  Museum  of  Public  Listruction,  Quebec.  Very 
much  like  aceris  but  much  smaller. 

SPECIES  DESCRIBED  AS  APHIDHNAE  WHICH  ARE  UN- 
KNOWN TO  TLIE  WRITER. 

The  types  of  the  following  species  not  being  available  for  study 
and  the  descriptions  of¥ering  no  characters  upon  which  they  could  be 
definitely  identified,  they  have  not  been  included  in  the  foregoing  tables 
of  species. 

A  specimen  supposed  to  be  the  type  of  Praon  viburnaphis  is  in  the 
National  Museum  but  as  it  does  not  fully  agree  with  Fitch's  descrip- 
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tion  its  identity  is  therefore  (loul)trnl.  This  speeinien  belongs  in  the 
g'cnus  Lysiphlcbus. 

Aphidiiis  fuscovcutris  Cress.,  Proc.  Ent.  Soc.  Phila.,  1865,  p.  8(j, 

(Cuba.) 

Apliidiiis  loiiij^iconiis  Cress.,  Proc.  Ent.  Soc.  Pliila.,  1865,  p.  90. 
(Cuba.) 

Aphidius  palUpcs  Cress.,  Proc.  Ent.  Soc.  Piiila.,  1865,  p.  90  (Cuba) 
Aphidiiis  fulvus  Cress.,  Proc.  Ent.  Soc.  Phila.,  1865,  p.  90.  (Cuba. ) 
Aphidius  dclicatus  Baker,  Pom.  Jour.  Ent.,  I,  1909,  p.  24  (Ne- 
vada.) 

Aphidius  coloratns  Baker,  P()m.  Jour.  Ent.,  I.,  1909,  p.  24.  (Penn- 
sylvania. ) 

Aphidius  pulchcr  Baker,  Pom.  Jour.  Ent.,-  I,  1909,  p.  24.  (Ne- 
vada.) 

Praon  vibrunaphis  Eitch,  ist  and  2nd  Kept.,  Ins.  N.  Y.,  1856,  p. 
137.  (New  York.) 

SPECIES  DESCRIBED  AS  APHIDIIXAE  BUT  BELONGING 
TO  OTHER  GROUPS. 

Several  species  have  been  described  as  Aphidiinac  which  should 
have  been  placed  elsewhere.  The  writer  has  in  a  previous  paper 
noted  that  the  Ephcdrus  completus  of  Provancher  (Add.  Eaun.  Can. 
Hym.,  1886,  p.  156)  really  belonged  in  the  Braconid  group  Horniiinae 
r.nd  that  it  is  identical  with  Ashmead's  species  Hormius  erythrogastcr 
and  antedates  that  species. 

The  species  described  by  Fifch  under  the  name  of  Aphidius  lac- 
tucaphis  (ist  and  2nd  Rept.  Ins.  N.  Y.,  1856,  p.  136)  is  really  a  Blacus 
and,  therefore,  falls  in  the  Ashmeadian  group  Blacinae..  Eitch's  spe- 
cies Toxarcs  triticaphis  (6th  Rept.  Ins.  N.  Y.,  1865,  p.  840)  is  a 
Dacnusinae  and  seems  to  run  to  the  genus  Gramrnospila  Foerst.  The 
type  of  Scotioncuriis  stcnostigma  Prov.,  (Add.  Eaun.  Can.  Hym.,  1886, 
p.  157)  has  not  been  examined  but  judged  by  the  figure  of  the  wing 
^',iven  by  the  author  it  is  believed  not  to  belong  to  this  group. 


18.     I'roc.  Ent.  Soc.  Wash.,  Vol.  XII,  p.  ISO. 
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INDEX  TO  ABBRE\  IATIONS  AND  LIST  OF  PUBLICATIONS 
AND  AUTHORS  CONSULTED. 

Add.  Faun.  Canad.  Hym.=Additions  et  corrections  au  volume  II  de  la 
Faune  Entomologique  du  Canada,  Quebec,  1886  and  1888. 

Ann.  Ent.  Soc.  Amer.=Annals  of  the  Entomological  Society  of  Amer- 
ica. Vol.  II. 

Ashm.=Ashmead,  (Dr.  Wm.  H.) 

Baker=Baker,  (C.  F.) 

Brulle.=Brulle,  (A.) 

Bull.  Soc.  Entom.  Ital.=Bullctino  de  la  Socicta  entomologica  italiano. 

Firenzo,  Italy.  Vol.  IX. 
Bull.  Univ.  Kans.=Bulletin  of  the.  LIniversity  of  Kansas.  Lawrence, 

Kansas.    Vol.  IX,  No.  2. 
Can.   Ent.=The   Canadian   Entomologist.     London,   Ontario.  Vols. 
XXII,  XXIII  and  XXXIII. 

Cat.  Hymenop.=Catalogus  Ilymcnopterorum  hucusque  descriptorum 
systematicus  et  synonymicus.  Auctore  Dr.  C.  G.  Dalle  Torre,  Pro- 
fessore  Oenipontano.    Leipzig.    Vols.  Ill  and  IV. 

Colo.  Biol.  Assoc.  Bull.=Colorado  Biological  Association.  Bulletin 
No.  I,  Washington,  D.  C. 

Coquillet=Coquillet,  (D.  W.) 

Cress=Cresson,  (E.  T.) 

Curt.=Curtis,  (J.) 

Entom.  Tidsk.=Entomologisk  Tidskrift.    Stockholm.  1910. 
Ent.  Mag.=The  Entomological  Magazine.    London.  1833-1838. 
Exp.  Sta.  Fla.=The  Experiment  Station  of  Florida  at  the  State  Agri- 
cultural College,  Lake  City,  Fla.    Bulletin  No.  2.  1888. 
Fitch=Fitch,  (Dr.  Asa.) 
Foerst.=Foerster,  (Dr.  Arnold.) 
Garm.=Garman,  (H.) 

Gen.  Insect.=Genera  Insectorum  ]iu1jHes  par  P.  Wytsman.  Bruxeiles, 

1904.    Fasicule  22. 
Hal.=Haliday,  (A.  H.) 

Hist.  Natur.  d.  Ins.=LIistoire  Naturelle  des  Insectes,  par  M.  le  Comte 

Amedee  Lepeletier  de  Saint-Fargeau.    Paris.  \'ol.  4,  1846. 
Holm.=Holmgren. 
Hunter.=Hunter,  (S.  J.) 
Intro.  Mod.  Class.  Ins.=  (See  Westw.) 

Ins.  Life.=Insect  Life.  Devoted  to  the  economy  and  life-habits  of 
Insects,  especially  in  their  relation  to  Agriculture.  Edited  by  C.  V. 
Riley  and  L.  O.  Howard,  Washington,  D.  C,   Vols.  HI- VII. 

Macln.  Bk.  Gar.=MacIntosh's  Book  of  the  Garden.    Vol.  II. 

Marsh.=MarshalI,  (Rev.  T.  A.) 

Mich.  Agri.  Coll.  Bull.=Michigan  State  Agricultural  College,  Zoolog- 
ical Department.   Bulletin  No.  73.  1891. 

Natur.  Canad.=Le  Naturaliste  Canadien.  Bulletin  de  recherches,  ob- 
servations et  decouvertes  se  rapportant  a  Thistoire  naturelle  du  Can- 
ada.   Quebec,  Vol.  XII,  1881. 

Nees.=Nees  von  Esenbeck,  (C.  G.) 


AI'IIIDIINAE  OV  NORTH  AMKIUCA. 


19i> 


Nouv.  Mem.  Acad.  Sc.  Bi-ux.=Nouvcau  Memoirs  Academic  dcs  Sci- 
ence.   Bruxelles.   Vol.  IX. 

Nov.  Act.  Acad.  L.  C.=Nova  Acta  Academic  Ceasarae  Lcopoldiiio- 
Carolina  Naturse  Curiosorum,  1818. 

n.  sp.=new  species. 

N.  Y.  State  Mus.  Bull.=New  York  State  Museum,  Bulletin  No.  47, 
1901. 

Ofvers.  Svensk.  Vet.  Akad.  Forh.=Ofversight  af  Kongl.  Vetenskaps- 
Akadamiens  Forhandlingar.    Stockholm,  1872. 

Opusc.  Entom.=Opuscula  Entomologica.    Lundx.  1895. 

Orange  Insects.=Hubbard's  Insects  affecting  the  Orange,  Washing- 
ton, 1885. 

Phillips=Phillips,  (W.  J.) 

Pom.  Jour.  Ent.=Pomona  Journal  of  Entomology,  Pomona,  Califor- 
nia. Vol.  I,  1910. 

Proc.  Ent.  Soc.  Phila.=Proceedings  of  the  Entomological  Societ}^  of 

Philadelphia.    Vol.  IV,  1865. 
Proc.  Ent.  Soc.  Wash.=Proceedings  of  the  Entomological  Society  of 

Washington.    Vols.  IV,  IX,  X  and  XII. 
Proc.  U.  S.  Nat'l  Mus.=Proceedings  of  the  United  States  National 

Museum,  Washington.    Vols.  XI  and  XXIII. 
Proc.  Wash.  Acad.  Sci.=Proceedings  of  the  Washington  Academy  of 

Science.   Vol.  IX,  1902. 
Prov.=Provancher,  (Abbe  Leon.) 

Psyche.=Psyche.  A  Journal  of  Entomology  Established  in  1874.  Bos- 
ton.  Vol.  II. 

Rept.  111.  St.  Ent.=Report  of  the  State  Entomologist  on  the  Noxious 
and  Beneficial  Insects  of  the  State  of  Illinois.   8th  and  14th  Reports. 

Rept.  Ins.  N.  Y.=Report  on  the  Noxious  and  Beneficial  Insects  of  the 
State  of  New  York  by  Asa  Fitch,  M.  D.    ist,  2nd  and  6th  Reports. 

Rept.  U.  S.  Com.  Agri.=Report  of  the  United  States  Commissioner  of 
Agriculture.    Washington,  1879. 

Rohw.=Rohwer,  (S.  A.) 

Roman.=Roman,  (A.) 

Rond.=Rondani,  (Dr.  C.) 

Smith's  Ins.  N.  J.=Insects  of  New  Jersey.  A  list  of  the  species  occur- 
ring in  New  Jersey  with  notes  on  those  of  economic  importance,  by 
John  B.  Smith,  Sc.  D.  Trenton,  N.  J.,  1899. 

Spec.  d.  Hym.  d.  Eur.=Species  des  Hymenouteres  D'Europe  and  D'Al- 
gerie  Par  Ed.  Andre.    Vol.  V,  1891. 

Synop.  Hymen.  N.  A.=A  Synopsis  of  the  Families  and  Genera  of  the 
Hymenoptera  of  America,  North  of  Mexico,  together  with  a  cata- 
logue of  the  described  species  and  bibliography.  Compiled  by  E.  T. 
Cresson.  1887. 

Syn.=Synonymy. 

Szepligeti=Szepligeti,  (Gy.  V.) 

Thomas=Thomas,  (Dr.  Cyrus.) 

Thom.  Opusc.  Entom.=Thomson.  Opuscula  Entomologica  Lunda;. 
1895. 
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Trans.  Amer.  Ent.  Soc.=Transactions  of  the  American  Entomological 
Society.  Philadelphia,  1909. 

Trans.  Ent.  Soc.  London.=Transactions  of  the  Entomological  Society 
of  London.    1885  and  1889. 

Trans.  Kans.  Acad.  Sci.=Transactions  of  the  Kansas  Academy  of  Sci- 
ence.   Topeka,  Kansas.    Vols.  XIX,  XXIV. 

U.  S.  Dept.  Agri.  Bn.  Ent.  Circ.  Bul.=United  States  Department  of 
Agriculture,  Bureau  of  Entomology,  Circular  Bulletin.  Nos.  85 
and  93. 

Verh.  d.  naturh.  A'er.  Preuss.  Rheinl.=\'erhandlungen  des  naturhis- 
torischen  Vereins  der  preussischen  Rheinlande  und  Westfallen.  Vol. 
XIX. 

Vier.=Viereck,  (H.  L.) 
Webster^Webster,  (F.  M.) 
Wesm.=Wesmjel,  (C.) 

Westw.  Intro.  Mod.  Class.  Ins.=West\vood,  (J.  O.)  Introduction  to 

the  Modern  Classification  of  Insects.    V^ol.  II,  1840. 
With.=Withington,  (C.  H.) 


THE  MARYLAND 

AGRICULTURAL  EXPERIMENT  STATION 

BULLETIN  153.   .  MAY,  1911. 


A  STUDY  SHOWING   BACTERIA   AND    ANIMAL  ORGANISMS 
DETERMINED  IN  THE  FECES  AND  INTESTINAL 
MUCOSA  OF  HEALTHY  CHICKENS. 

By  George  Edward  Gage.  , 


Paper  No.  2.    From  the  Laboratory  for  the  investigation  of  Poultry 
Diseases,  Maryland  Agricultural  Experiment  Station. 

The  comparative  bacteriology  and  protozoology  of  the  intestinal 
tract  of  man  and  animals  have  been  subjects  of  considerable  interest. 
Scientists,  however,  have  paid  but  little  attention  to  the  organisms  pres- 
ent in  the  intestinal  contents  and  mucosa  of  healthy  chickens.  Several 
writers  have  published  studies  on  the  bacteriology  of  the  domestic  fowl 
which  indicated  clearly  the  scientific  and  practical  importance  of  a  thor- 
ough study  of  the  bacteria  of  the  intestinal  and  conjunctival  mem- 
branes. These  studies  have  been  made  on  birds  of  about  or  the  same 
age.  In  view  of  this  fact  the  writer  has  undertaken  to  isolate .  and 
identify,  as  far  as  possible,  the  orga-nisms,  animal  and  plant,  which 
were  present  in  the  intestinal  contents  and  feces  of  chickens  of  different 
ages. 

For  many  years  it  has  been  known  that  the  alimentary  canal  during 
all  periods  of  life  of  man  and  animal  is  the  habitat  for  millions  of 
microorganisms ;  it  is  likewise  true  that  the  biological  characters  of 
these  microorganisms  are  not  the  same  at  all  times  of  life.  When  the 
bacterial  flora  of  apparently  healthy  persons  and  animals  are  compared, 
it  has  been  found  that  the  bacterial  flora  characteristic  of  different  ages, 
present  different  biological  characters  and  are  responsible  for  different 
types  of  decomposition  in  the  digestive  tract. 

The  purpose  of  this  paper  shall  be  to  set  forth  the  methods  used  in 
making  the  examinations,  together  with  the  results  obtained,  wherever 
they  may  be  of  value  as  a  contribution  to  the  physiological  and  patho- 
logical bacteriology  and  protozoology  of  the  intestines  of  healthy 
domestic  fowls.  By  understanding  more  concerning  the  intestinal 
conditions  in  health,  and  some  knowledge  of  organisms  which  may  be 
present  under  such  conditions,  the  avian  pathologist  may  better  know 
what  to  expect  in  disease.    No  attempt  has  been  made  to  determine  the 
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cultivatable  organisms  numerically.  Isolation  and  identification,  as  far 
as  possible,  have  been  the  points  principally  considered.  By  careful 
routine  work  the  data  has  been  made  relatively  conclusive  in  regard 
to  the  specific  organisms  present. 

Source  of  Material  for  Study. 

The  observations  were  made  upon  the  feces  of  forty-five  birds  rang- 
ing in  age  from  one  day  old  up  to  two  years,  and  upon  the  intestinal 
mucosa  of  sixty  birds,  including  birds  taken  from  the  shell,  newly 
hatched  chicks,  and  fowl  ranging  in  age  up  to  two  years.  Observa- 
tions were  made  three  times  on  each  of  the  45  birds  used  for  study 
of  the  morphologically  diiTerent  bacteria  in  the  feces.  By  using  birds 
of  sufficiently  difTerent  ages  it  was  possible  with  the  forty-five  birds  to 
get  material  representative  of  the  different  periods  of  a  bird's  life,  and 
obtain  feces  from  the  several  ages  in  sufficient  quantities'  to  make  the 
bacterial  and  protozoological  examinations. 

The  young  chicks  from  one  day  to  six  weeks  of  age  were  fed  for 
the  first  four  days  on  boiled  egg  ground  up  with  bread  crumbs,  then  on 
commercial  chick  feed,  containing  cracked  corn,  wheat,  hulled  oats, 
rice,  Canadian  peas  and  some  millet.  Besides  this,  they  probably  picked 
up  the  worms  and  bugs  which  happened  to  be  about  in  the  yards.  The 
chickens  five  weeks  to  12  and  15  weeks  of  age  were  fed  almost  exclu- 
sively on  wheat,  being  allowed  to  pick  grass  and  insects  about  the 
poultry  yard.  The  birds  over  one  year  old  were  fed  a  grain  mixture 
of  cracked  corn,  wheat  and  oats,  and  a  mash  mixture  of  bran,  linseed 
meal,  corn  meal,  middlings,  beef  scrap,  charcoal  and  salt.  In  the  morn- 
ing these  hens  received  the  grain  mixture,  followed  in  a  few  hours  by 
cabbage,  and  at  noon  a  grain  mixture  was  fed  again.  The  dry  mash 
mixture,  grit  and  oyster  shell  were  kept  in  hoppers,  to  which  the  fowls 
had  free  access  at  all  times.  These  dietaries  represented  ordinary 
mixed  diets.  All  of  them  may  be  regarded  as  normal  and  the  bacterio- 
logical and  protozoological  examinations  considered  as  representative 
of  the  intestinal  conditions  of  healthy  chickens. 

COLLECTION  OF  MATERIAL. 

I — Material  for  Examination  of  Feces. 

The  birds  were  brought  from  experimental  pens  directly  to  the  labo- 
ratory and  the  feet  and  legs  and  a  portion  about  the  anus  thoroughly 
washed  with  mercuric  chloride  solution  (i-iooo)  and  with  95  per  cent, 
alcohol.  They  were  placed  in  a  sterile  cage  upon  a  sterile  glass  plate. 
The  cages  were  especially  constructed  to  allow  of  sterilization.  Thev 
were  collapsible  and  were  sterilized  in  an  autoclav  at  110  degrees  C. 
with  pressure  of  25  atmospheres  for  two  hours.  Careful  vigilance  was 
kept,  and  as  soon  as  the  feces  were  passed,  they  were  immediately 
picked  up  by  means  of  a  sterile  section  lifter  and  introduced  into  10 
c.  c.  of  sterile  physiological  saline  solution,  which  was  retained  in  a 
test  tube  of  large  calibre.   The  whole  was  then  violently  shaken  for  five 
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minutes  to  break  up  microscopic  bacterial  clumps.  After  addition  of 
15  c.  c.  more  of  a  sterile  physiological-saline  solution,  and  after  an- 
other vigorous  shaking,  the  suspension  was  ready  to  prepare  smears  for 
making  the  differential  count. 

2 — T^Iaterial  for  Animal  Organisms. 

The  examination  for  animal  organisms  was  made  directly  from  a 
portion  of  the  fecal  suspension  diluted  slightly  with  physiological 
saline  and  from  the  suspension  prepared  for  the  differential  count. 

3 — Material  for  Examination  of  Intestinal  Mucosa. 

The  chicks  removed  from  the  shell  just  prior  to  hatching  were 
placed  on  a  sterile  piece  of  cheese,  cloth  and  rubbed  over 
with  alcohol.  They  were  immediately  killed,  opened,  and  the  intestines 
laid  on  the  cloth  and  opened  carefully  with  a  sterile  pair  of  fine  scissors. 
Plates  were  made  from  scrapings  from  the  mucosa  of  the  duodenum, 
ileum,  caeca  and  cloaca.  The  material  obtained  from  older  birds  was 
removed  with  the  same  precautions.  Histological  sections  were  made 
in  some  cases. 

4 — Material  for  Examination  of  Animal  Organisms  in 
Intestinal  M  jcosa. 

Part  of  the  material  from  the  mucosal  scrapings  was  placed  in  a 
test  tube  containing  10  c.  c.  of  sterile  bouillon  and  examined  directly 
in  fresh  preparation. 

Technique  for  Making  Differential  Counts  of  Bacteria. 

For  the  estimation  of  the  numbers  of  morphologically  different  bac- 
teria of  the  feces,  the  methods  used  for  the  study  of  human  feces  by 
MacNeal,  Latzer  and  Kerr  (1909)  were  employed. 

Having  prepared  bacterial  suspensions  according  to  previous  direc- 
tions the  following  steps  as  outlined  by  the  above  authors  were  fol- 
lowed : 

A  thin  even  cover  glass  preparation  was  prepared,  dried  and  fixed 
in  the  flame,  and  floated  with  anilin  gentian  violet  and  allowed  to 
remain  three  minutes.  This  was  drained  off  and  replaced  by  Lugol's 
solution,  being  allowed  to  remain  two  minutes.  This  was  drained  off, 
and  the  slide  dried  between  filter  paper.  It  was  decolorized  in  anilin 
xyol  by  immersion  for  one-half  minute  and  furtlier  decolorized  in 
alcohol  for  from  five  to  ten  seconds.  It  was  then  washed  in  water  and 
counterstained  in  safranin,  washed  again,  dried  and  mounted.* 


1909,  MacNeal,  Latzer  and  Kerr,  Fecal  Bacteria  of  Healthy  ]\Ien.  Jour. 
Inf.  Diseases,  1909  Vol.  6,  No.  2,  pp.  123-169. 

*Note. — Safranin  was  used  instead  of  fuchsin  as  designated  by  MacNeal, 
Latzer  and  Kerr.  Some  of  the  preparations  were  made  directly  on  the  slide 
and  examined  directly  with  oil  immersion  without  cover  glass  mount. 
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In  most  of  the  stained  preparations  five  hundred  bacteria  were 
counted,  in  some  three  hundred.  The  greatest  difficulty  experienced 
was  the  preparation  of  shdes,  in  which  there  was  even  distribution  of 
fecal  material.  This  is  quite  necessary  if  differentiation  is  to  be  made 
between  small  rod-shaped  bacteria  and  small  bits  of  organic  matter 
such  as  cellulose  fibres,  etc.  The  greatest  source  of  error  was  the  stain- 
ing reaction  of  some  of  these  small  bits  of  foreign  material.  They 
appeared  in  a  few  slides  stained  as  gram  negative  organisms.  The 
same  difficulties  were  experienced  with  the  bird  feces  as  was  experi- 
enced in  the  study  of  human  feces.  In  a  few  slides  it  was  hard  to 
dififerentiate  gram  negative  and  positive  organisms.  As  a  whole  the 
examination  afforded  interesting  microscopic  pictures  and  bacterio- 
logically  appeared  to  be  of  value  in  demonstrating  intestinal  conditions 
in  the  alimentary  tract  of  the  domestic  fowl. 

Method  of  Procedure  with  Cultural  Studies. 

After  having  removed  sufficient  quantities  of  a  fecal  suspension  for 
determining  the  morphologically  different  bacteria  of  the  feces,  two 
sets  of  plates  were  poured,  using  agar-agar  and  gelatine.  Three  fer- 
mentation tubes  containing  glucose  bouillion  were  inoculated  from  the 
same  suspension.  At  the  end  of  72  hours  colonies  were  noted,  and  each 
different  colony  inoculated  on  to  argar  slant,  incubated  until  growth 
had  taken  place,  when  it  was  numbered  to  await  biochemical  and  dif- 
ferential tests.  Anaerobic  tubes  were  prepared  from  the  original  fecal 
suspension.  Bouillon  was  used  and  anaerobiosis  established  b}' 
Wright's  method.* 


*Pathological  Technique,  Mallory  and  Wright,  page  126. 
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METHODS  OF  PROCEDURE  TO  DETERMINE  BACTERIA 
PRESENT  IN  THE  FECES  OF  HEALTHY  CHICKENS. 


Feet  and  anus  of  bird  carefully  washed 
in  Hg  cl^  and  placed  in  sterile  cage  on 
sterile  glass  plate. 


Feces  collected  with  sterile  scalpel  and 
introduced  immediately  into  0.75  per  cent, 
physiological-salt  solution. 


Smears  made  directly 
and  stained  by  Gram's 
method. 


Microscopic  examina- 
tions made  of  the  Gram 
stained  preparations  to 
determine  morphologic- 
ally different  bacteria 
in  the  materials  from 
the  intestinal  tract. 


2 

Agar  and  Gelatine 
plates  poured  to  isolate 
bacteria  and  grown  at 
room  temperature  and 
37.5  degrees  C.  Under 
aerobic  conditions  and 
anaerobic  conditions. 

I 

After  isolation  or- 
ganisms identified  by 
following  methods: 


I 


Inoculation  made  into 
dextrose  bouillon  in 
fermentation  tube  to 
study  fermentation  ac- 
tivities and  to  study 
the  grain-stained  sedi- 
ments. 

After  sediment  had 
developed  in  closed 
arm  of  fermentation 
tube  inoculations  were 
made  into. 


1  2 
Cultural  Fermentation 
CharacteristicsActivities  in. 

Examination  ^  ^ 

of  saline  sus-  Staining  and  Dextrose 
pension  for      morphological  Lactose 
animal  properties.  Saccharose, 

organisms,  Broth 
such  as  euro- 
glena,  etc.,  by 
means  of 
fresh  prep- 
arations. 


1 

Litmus 
Milk. 

Anaerobiosis 


2 

Slant 
Agar. 

Anaerobiosis 


by  pyrogallic  by  pyrogallic 
acid  and  acid  and 


ION.  KOH 

(Wright's 

Method). 


ION.  KOH 
(Wright's 
Method) . 


Inoculations  were  made  from  each  organism  into  lactose-neutral  red 
broth,  dextrose  and  saccharose  bouillon,  in  fermentation  tubes,  litmus 
milk,  gelatine  and  nitrate  broth,  and  the  morphological  and  staining 
properties  noted  by  use  of  the  Gram's  method.  The  sediments  from 
the  dextrose  fermentation  tubes  were  stained  by  gram  and  material 
from  such  sediments  inoctilated  into  litmus  milk  and  grown  under 
anaerobic  conditions.* 


*Method  Suggested  by  Herter,  Bacterial  Infections  of  the  Digestive  Tract. 
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Historical. 

Kern  (.1897  )  ^las  shown  that  the  stomach  and  intestines  of  birds  in 
general  proved  to  be  an  extraordinary  rich  source  of  micro-organisms. 
In  twenty-four  birds  investigated  by  him  eighty-eight  species  of  bac- 
teria were  detected.  Direct  microscopic  preparations  of  the  stomach 
and  intestinal  contents  led  him  to  suppose  that  a  large  number  of 
species  do  not  grow  when  submitted  to  ordinary  methods  of  cultiva- 
tion. The  motile  bacilli  and  pseudomonades  were  represented  with  32 
species,  the  micrococci  with  28,  the  bacteria  by  20  species,  and  the 
sarcinae  by  eight  species.  A  common  characteristic  of  the  bacteria 
isolated  was  their  ability  to  liquify  gelatine.  A  relatively  large  number 
of  the  rod  forms  reproduce  by  spores.  Only  a  few  species  produced 
color  and  these  were  principally  the  micrococci,  which  occur  in  gran- 
ivorous  birds.  B.  coli  was  the  most  abundant,  being  found  in  15  birds, 
twenty-four  times,  and  it  occurred  in  nine  birds  in  the  stomach  as 
well  as  in  the  stomach  contents.  Micrococcus  7iitidis  was  found  in  nine 
birds.  Bacillus  vegatus  was  detected  in  eight,  B.  dcfessus  in  five, 
B.  vcrgatiis  in  six,  Bacterium  verruscosum  B.  cavatnm  and  Psendo- 
monas  gramdata  in  four  subjects.  He  found  twenty-one  species  in  the 
avian  intestine,  the  colon  bacillus  being  predominant. 

King  (1905)  found  that  the  flora  of  the  intestinal  mucosa  is  to  a 
certain  extent  constant.  This  flora  appeared  to  depend  upon  the  envir- 
onment, and  varies  within  certain  limits,  according  to  external  condi- 
tions. The  mucosa  of  the  caecum  and  colon  were  inhabited  by  a  larger 
number  of  species  than  any  other  portion  of  the  intestinal  canal.  The 
average  number  of  colonies  showing  on  plates  made  from  different 
levels  of  the  intestines  show  a  gradual  decrease  in  number  the  closer 
the  examinations  are  made  to  the  stomach,  i.  e.,  in  the  ileum,  jejunum 
and  duodenum.  Bacillus  coli  is  the  predominating  organism,  and  it 
is  almost  always  found  in  the  caeca  and  colon,  frequently  found  in  the 
lower  portion  of  the  small  intestine  and  rarely  found  in  the  duodenum. 

Pernot  (1908)  has  reported  a  complete  study  of  eggs,  and  has  exam- 
ined eggs  from  the  size  of  a  pea  to  the  perfect  egg,  finding  organisms 
at  every  stage.  He  also  studied  the  permeability  of  the  shell  to  micro- 
organisms, and  finds  that  it  is  not  bacteria  tight.  The  common  species 
which  mav  be  present  in  the  healthy  hen's  egg  he  reports  to  be 
B.  subtilis,  B.  mycoidcs  and  B.  mescntaricus  fuscus. 

Pennington  (1910)  showed  that  organisms  are  usually  to  be  found 


1897,  Kern,  Heinrich,  Beitrag  zur  Kenntniss  der  in  Darme  und  Magen 
der  Vogel  vorkommenden  Bakterien — Arbeiten  aus  dem  Bakteriologischen 
Institut  der  Technischen  Hochschule  zu  Karlsruhe  1897,  Vol.  1,  pp.  377-532. 

1905,  King.  The  Bacterial  Flora  of  the  Intestinal  Mucosa  and  Conjunctiva 
of  the  Normal  Chicken.  Journal  American  Medicine,  Vol.  10  (1905), 
p.  400. 

1908,  Pernot,  E.  F.  An  Investigation  of  the  Mortality  of  Chicks.  Oregon 
Experiment  Station  Bulletin  No.  103. 

1910,  Pennington,  Dr.  Mary,  A  Chemical  and  Bacteriological  Study  of 
Fresh  Eggs.    Jour.  Biol.  Chem.  Vol.  VII,  No.  2,  pp.  109-132. 
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in  both  yolk  and  white.  In  57  experiments  18  had  a  greater  nunil)er 
in  the  yolk;  11  had  the  majority  in  the  white  and  21  had  an  almost 
even  distribution ;  7  were  sterile.  Thirty-six  species  of  bacteria  were 
found  in  the  100  eggs  from  which  the  varieties  were  isolated.  The 
only  organisms  which  grew  on  Wright's  anaerobic  plates  were  Micro- 
coccus aurantiacus,  B.  fliiorescens  (Frankland)  and  B.  aurantiacus, 
Micrococcus  viticulosis,  Fluggei,  M.  versicolor,  and  two  coral  yeasts. 

The  tables  which  follow  show  the  organisms  isolated  from  the 
mucosa  of  different  levels  of  the  intestinal  tract.  A  cross  (X)  indi- 
cates that  the  organism  noted  was  isolated  several  times ;  thus  substan- 
tiating quite  conclusively  its  presence.  These  may  only  represent  the 
organisms  which  will  grow  according  to  our  cultural  methods.  The 
fact  is  that  many  of  the  organisms  which  might  be  cultivated  may  be 
shown  to  be  no  longer  living,  but  to  be  undergoing  a  particular  pro- 
cess' of  disintegration,  probably  due  to  bacterial  antagonism  or  disso- 
lution in  their  own  juices,  i.  e.,  a  process  of  autolysis.  For  this  reason 
in  some  preparations  it  was  difficult  to  count  the  morphologically  dif- 
ferent bacteria. 

The  bacterial  and  animal  organic  conditions  during  early  life  of  a 
chick  are  considerably  dififerent  from  those  of  later  life.  Of  course 
any  of  the  organisms  found  during  this  period  are  likely  to  be  found 
later,  since  the  environmental  conditions  are  liable  to  be  the  same, 
based  on  the  fact  that  many  articles  of  diet  are  continued  as  a  mixed 
ration  in  later  life.  When  a  bird  becomes  fully  grown  factors  usually 
enter  in,  which  tend  to  influence  the  bacterial  and  animal  organic  con- 
ditions. The  habits  of  birds  in  any  particular  flock  are  much  the  same, 
therefore,  there  might  not  be  as  great  a  variance  in  the  intestinal  con- 
ditions as  in  man. 

In  considering  the  mucosa  as  regards  bacteria  and  animal  habitation, 
it  has  been  said  that  the  epitheleal  cells  along  the  tract  in  man  have 
to  do  with  the  protection  of  the  body  from  invasion  by  bacteria  within 
the  tract.  There  exists,  in  regard  to  human  bacteriology  some  experi- 
mental evidence  that  a  fully  developed  layer  of  epithehum  is  an  im- 
portant barrier  to  the  entry  of  at  least  some  kinds  of  bacteria.  Accord- 
ing to  Hilgermann  (1905)  it  appears  that  the  normal  mucous  mem- 
brane is  more  permeable  to  some  bacteria  during  infancy  than  during 
later  life,  due  to  the  fact  that  the  mucous  membrane  in  early  life  is  lack- 
ing in  natural  protective  substances  capable  of  hindering  the  penetra- 
tion of  bacteria  or  other  organic  bodies.  This  appears  to  be  an  inter- 
esting consideration  in  regard  to  young  chicks  only  a  few  days  old. 
Although  the  specifically  different  bacteria  are  few  the  plates  invari- 
ablv  show  them  present  in  rather  large  numbers.  This  has  been 
noticed  on  several  occasions  in  young  chicks  examined  from  time  to 
time  which  were  not  on  this  experiment. 

Ficker  ( 1905)  considered  that  a  combination  of  fasting  and  fatigue 


190.5.  Hilgermann.  Die  Bakteriendiirclilassigkeit  der  normalin  IMagen- 
darmschleumhaut  un  Saulingsalter,  Archiv  fur  Hygiene  LIV  p.  335. 

190.5.  Ficker,  ITeber  den  Einfluss  der  Hungers  auf  die  Bakteriendurch- 
lassigkeit  des  Intestinaltraktus.    Arch,  fur  Hygiene  LIV  p.  354. 
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facilitated  in  an  extraordinary  way  the  passage  of  germs  through  the 
intestinal  tract.  Under  the  influence  of  powerful  bodily  action  the 
volume  of  gastric  juice  and  other  digestive  fluids  is  greatlv  reduced, 
peristalsis  is  diminished,  while  on  the  other  hand,  the  lymph 'and  blood 
flow  are  actively  accelerated,  all  being  factors  which  might  favor 
penetration  of  bacteria.  Increased  leucocytosis  induced  by  extremely 
active  muscular  exertion  is  responsible  for  the  increased  extravascular 
bactericidal  power  of  the  serum  which  he  observed,  and  thus  that  the 
leucocytes  may  be  regarded  as  carriers  of  bacteria  from  the  intestinal 
tract.  After  having  worked  with  the  60  birds  and  noted  the  compara- 
tively small  number  of  bacteria  in  the  mucosa,  it  cannot  be  said"  that 
any  of  these  factors  may  be  at  work  aiding  in  the  penetration  of  intes- 
tinal bacteria  through  the  avian  intestinal  wall.  The  blood  in  the 
healthy  active  chicken  appears  free  from  the  organisms,  and  even  in 
some  diseases  it  is  quite  difficult  to  determine  the  micro-organisms  in 
the  blood  stream. 

Consideration  of  Bacteria  in  the  IMucosa  of  Birds  of 
Different  Ages. 

Duodenum. — After  consideration  of  the  data  at  hand  it  appears  that 
the  greatest  number  of  cultivatable  bacteria  are  present  in  the  duo- 
denum. B.  subtilis  was  found  31  times,  being  present  in  the  duodenum 
of  every  chick  removed  from  the  shell.  Two  of  the  one-day-old 
chicks  harbored  it  in  duodenal  mucosa,  three  of  the  three-da3'-old 
chicks,  two  of  those  six  days  old,  two  of  those  two  w'eeks  and  repre- 
sentatives of  the  other  age  classes  harbored  it,  as  wall  be  seen  from 
the  table.  B.  subtilis  var.  viscosis  was  found  only  in  two  birds,  subject 
303  and  302,  which  belonged  to  the  12  to  15  w^eek  class.  B.  mesen- 
tariciis  can  often  be  isolated  from  the  duodenal  mucosa  of  healthy 
birds.  B.  ramosus  is  a  common  inhabitant  of  this  mucosal  lining. 
B.  cercus  may  be  considered  an  organism  w^hich  can  be  isolated  under 
ordinary  conditions  in  health.  B.  astcrosporus  w-as  isolated  but  twice 
during  this  study  with  60  birds.  It  is  not  to  be  expected  that  this 
organism  would  occur  often  in  the  mucosa  of  chicken  since  it  is  diffi- 
cult to  isolate  it  from  grains  and  grasses  and  soil  under  the  best  of 
conditions.  B.  riiminatns  (Gottheil),  B.  fusiformis  (Meyer  and  Gott- 
heil)  occur  rarely  in  the  duodenal  mucosa.  B.  megatherium  may  be 
considered  a  common  invader  of  the  mucosa  of  the  duodenum.  B.  Huo 
reseeus  liquifacicus  and  non-liquifaciens  occur  only  rarely,  but  B.  coli 
is  the  most  common  of  all  of  organisms  isolated.  B.  acidi  lactici  and 
B.  lactis  acrogenes  are  frequently  found,  wdiile  B.  prodigiosis  appeared 
but  twice  during  the  study  of  the  60  subjects.  Sarcina  aurantiaca  and 
lutea,  although  present  in  the  intestinal  contents,  rarely  occurred  in 
the  mucosa  of  the  duodenum.  The  staphylococci  occurred  often  in 
the  intestinal  contents,  but  to  cultivate  them  from  the  healthy  duodenal 
mucosa  was  successful  in  but  nine  cases,  the  specific  organisms  being 
Staphylococcus  pyogenes  albus.  Staphylococcus  cereus  albus,  Staphloc- 
coccus  pyogenes  citreus  and  Staphylococcus  cercus  Havus  respectively. 
Clamydothrix  ferruginea  (Ehrenberg),  Micrococcus  roseus,  white  and 
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coral  yeasts,  brown,  white  and  green  moulds,  Micrococcus  roscttacciis 
and  CladotJirix  astcroidcs  make  up  the  remaining  bacteria  and  moulds, 
the  distribution  of  which  may  be  noted  from  the  table. 

Ileum. — From  the  ileum  mucosa  B.  subtilis  was  isolated  and  culti- 
vated from  thirty  subjects,  B.  megatherium  from  sixteen,  B.  fusiformis 
(Gottheil)  from  five,  B.  cereiis  from  eleven,  B.  mesentariciis  from  four, 
B.  Prodigiosis  from  two,  B.  coli  from  thirty-six,  B.  lactis  aerogenes 
from  four,  B.  fliiorescens  liquifaciens  from  one,  Styaphylococcus  pyo- 
genes albus  from  one.  Staphylococcus  pyogenes  citreus  from  two, 
Staphylococcus  ccreus  albus  from  six,  Sarcina  aurantiaca  from  four, 
Sarcina  Intca  from  one,  B.  ramosis  from  five,  B.  cloaca  (Jordan)  from 
one,  cladothrix  astcroidcs  from  three  and  green  and  white  moulds  from 
two. 

Caeca. — From  the  caecal  mucosa  of  the  young  birds  taken  from  the 
shell  were  isolated,  but  two  different  organisms,  namely,  B.  subtilis 
in  four  subjects  and  B.  megatherium  in  one,  B.  mescntaricus  was  iso- 
lated and  cultivated  from  the  caecal  mucosa  in  eight  subjects  of  birds 
irom  one  day  to  two  years  old,  B.  subtilis  from  nineteen,  B.  mega- 
therium from  eighteen,  B.  ccreus  from  twelve,  B.  fusiformis  from  one, 
B.  coli  from  forty-five,  B.  asterosporiis  from  four,  B.  acidi  lactici  from 
four,  B.  lactis  aerogenes  from  four,  B.  fluorescens  liq.  from  five  6"^- 
phylococcus  pyogenes  albus  from  six.  Staphylococcus  cereus  albus 
from  six,  Cladothrix  asteroides  from  four,  yeasts  from  two.  Green 
moulds  from  one,  Clamydothrix  ferruginea  from  one,  B.  aerogenes 
capsiilatus  from  one  and  B.  ramosus  from  one. 

Cloaca — B.  subtilis  was  cultivated  from  the  mucosa  of  the  cloaca 
in  twenty  subjects.  B.  megatherium  and  B.  cereus  appear  to  be  com- 
mon in  the  intestinal  tract  of  chicks  before  hatching.  From  the  duo- 
denal mucosa  was  cultivated  B.  subtilis,  B.  mescntaricus  and  B.  ramo- 
sus and  the  new  forms  cultivated  from  the  cloaca  of  chicks  taken  from 
the  shell  were  B.  megatherium  and  B.  cereus.  B.  mescntaricus  was 
isolated  from  the  mucosa  of  the  cloaca  in  seven  of  the  sixty  subjects. 
B.  fusiformis  (Gottheil)  in  one,  B.  asterosporus  in  nine,  B.  tiuorescens 
in  five,  B.  acidi  lactici  in  three,  B.  lactis  aerogenes  in  five,  B  prodigi- 
osis in  three,  Clamydothrix  ferruginea  in  six,  Cladothrix  asteroides  in 
eight,  Staphylococcus  cereus  albus  in  one,  Staphylococcus  pyogenes 
aureus  in  three,  B.  cloacae  in  three,  M.  roseus  in  one,  yeasts  in  six, 
green  and  white  moulds  in  three,  and  in  the  cloacal  mucosa  of  42  was 
isolated  B.  coli,  Sarcina  aurantiaca  was  cultivated  from  the  cloacal  mu- 
cosa in  five  and  B.  aerogenes  capsulatus  in  one  subject. 

Discussion  of  the  Bacteriological  Findings  in  the  Intestinal 

Mucosa. 

This  study  apparently  shows  that  the  intestinal  mucosal  bacteriology 
of  the  domestic  fowl  is  practically  aerobic.  The  presence  of  large 
amounts  of  gas  in  the  caeca  in  health  has  suggested  the  presence  of 
such  organisms  as  the  Welch  bacillus.  Considerable  time  has  been 
devoted  to  the  search  for  obligatory  anaerobes  which  might  explain 
the  intestinal  gas  production  in  health,  but  in  only  three  cases  were 
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they  isolated  from  the  intestinal  mucosa;  namely,  B.  putrificus  in  sub- 
ject 8i  from  the  feces  and  B.  aerogenes  capsulatus  in  subject  59  from 
the  caecal  mucosa,  and  in  subject  74  from  the  cloacal  mucosa.  Al- 
though more  than  one  hundred  tubes  were  inoculated  with  materials 
from  sediments  from  dextrose  fermentation  tubes  inoculated  with 
mixed  fecal  Hora  and  with  the  scrappings  of  the  mucosa  of  the  duo- 
denum, ileum,  caeca  and  cloaca  of  birds  of  different  ages  only  a  few 
exhibited  reactions  which  were  typical  for  the  anaerobic  gas-forming 
bacillus.  Material  from  sediments  of  fermentation  tubes  mentioned 
above  were  grown  under  complete  anaerobiosis,  and  then  inoculated 
intravenously  into  a  rabbit  according  to  the  Nuttall-Welch  test.  The 
only  two  which  gave  the  test  for  the  anaerobic  gas-bacillus,  when  sub- 
mitted to  the  milk  test  according  to  Buchner's  method  were  those  just 
noted. 

The  rare  occurrence  of  them  in  the  intestinal  contents  and  mucosa 
of  healthy  chickens  would  suggest  that  the  habit  of  living  upon  a  diet 
almost  exclusively  of  grains  and  herbivorous  materials  would  necessi- 
tate differences  in  the  types  of  bacteria  which  characterize  the  intes- 
tines of  avian  life.  Experiments  have  been  conducted  which  quite 
clearly  distinguish  between  the  type  of  bacterial  flora  in  herbivorous 
"and  carnivorous  animals.  It  has  been  noted  in  the  dog,  wdiich  is  gen- 
erally considered  carnivorous,  that  the  intestinal  contents  often  showed 
the  presence  of  large  numbers  of  spores,  spore-bearing  bacilli  and 
vegetative  forms  of  anaerobes.  Saiki  and  Wolbach  (1909)  have  also 
demonstrated  large  spore-bearing  anaerobes  in  the  liver  of  dogs. 

In  a  recent  study,  Dr.  F.  De  Gasperi  (1911)  has  demonstrated  the 
dift'erence  in  the  intestinal  bacterial  flora  of  white  rats  when  fed  on 
the  ordinary  diet  and  when  fed  exclusively  on  meat.  On  a  meat  diet 
obligatory  anaerobes  were  very  much  in  evidence,  while  on  an  ordi- 
nary diet  anaerobic  flora  predominated.  A  study  of  a  grown  cat  fed 
upon  raw  meat  showed  the  presence  of  gram  positive  vegetative  anae- 
robes from  one  end  of  the  digestive  tract  to  the  other.  Observations 
made  on  the  wolf,  tiger  and  lion,  and  the  fecal  exartiination  revealed 
the  presence  of  considerable  numbers  of  gram  positive  bacilli  suggest- 
ing B.  aerogenes  capsulatus. 

It  was  found  that  bouillon  cultures  of  the  mixed  fecal  flora  from 
the  lion,  tiger,  wolf  and  cat  all  developed  quickly  a  sufficient  amount 
of  methyl  mercaptan  to  give  a  prompt,  strong  reaction  with  isatin 
and  sulphuric  acid. 

When  observations  were  contrasted  with  those  made  upon  herbivor- 
ous animals,  including  the  biif¥alo,  goat,  horse,  elephant  and  camel, 
which  may  in  a  way  be  considered  as  being  nourished  on  material 
which  simulates  an  avian  dietary,  the  bacteriological  pictures  are  quite 
different.  In  the  case  of  the  camel,  elephant  and  horse  the  preponder- 
ant bacteria  in  the  gram-stained  fields  were  small,  gram-negative  or- 


1909,  Saiki  and  Wolbach,  Jour.  Med.  Research,  Vol.  XXI,  1909,  p.  267. 

1911,  Dr.  F.  De  Gasperi,  "Flore  intestinale  des  rats  blancs  au  regime 
ordinaire  et  au  regime  carne,"  Centralblatt  fur  Bakteriologie  etc.,  Originale 
Heft.  6,  Band.  57,  p.  519. 
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ganisms  which  were  regarded  as  special  forms  of  Bacillus  Coli.  In 
the  case  of  the  goat  the  field  contained  some  gram  positive  bacteria, 
and  of  the  gram-negative  ones  a  considerable  number  were  of  a  greater 
length  than  the  dominant  small  forms  which  were  regarded  as  belong- 
ing in  the  class  of  colon  bacilli.  The  mixed  flora  of  these  different 
herbivorous  animals  grown  in  peptone  bouillon,  failed  to  show  the 
production  of  methyl  mercaptan,  except  in  the  case  of  the  horse,  where 
a  moderate  reaction  was  obtained.  The  avian  fecal  flora  is  remark- 
ably gram-negative  under  healthy  conditions. 

It  is  interesting  to  note  that  in  the  case  of  the  young  chick  taken 
from  the  shell  that  the  colon  bacillus  was  absent  in  every  case,  and 
such  has  been  the  result  from  several  examinations  made  since  the 
twelve  recorded.  Pernot  examined  eggs  from  the  size  of  a  pea  to  the 
perfect  egg,  finding  organisms  of  the  subtilis  group,  but  B.  coli  was 
not  present. 

From  tlie  table  it  may  be  seen  that  B.  coli  was  present  in  the  intes- 
tinal mucosa  of  many  of  the  cases  and  undoubtedly  it  plays  the  same 
role  physiologically  that  it  does  in  the  alimentary  canal  of  higher  ani- 
mals. Since  it  is  so  persistently  present  it  is  undoubtedly  an  obligate 
bacteria,  which  has  adapted  itself  to  the  secretions  of  this  part  of  the 
body  and  under  the  ordinary  conditions  holds  its  own  against  new- 
comers. In  the  domestic  fowl  from  all  appearances  they  are  capable 
under  some  circumstances  of  doing  a  service  by  giving  rise  to  condi- 
tions which  discourage  the  growth  of  many  harmless  and  harmful 
species  which  the  bird  cannot  exclude  readily.  The  suggestions  of  Dr. 
Herter  ( 1908)  may  well  be  applied  to  the  avian  intestinal  tract. 

He  believed  that  the  chief  significance  of  the  obligatory  intestinal 
bacteria  lay  in  their  potential  capacity  for  checking  the  development  of 
other  types  of  organisms  capable  of  doing  injury. 

The  evidence  now  available  suggests  that  in  health  the  colon  bacillus 
both  in  man  and  the  higher  mammals  exert  an  important  function  in 
combatting  the  development  of  the  injurious  saproi:)hytes  and  which 
even  in  ordinary  health  the  human  intestinal  tract  almost  necessarily 
abounds.  When  the  colon  bacilli  are  able  to  grow  freely,  they  can 
act  protectively  to  the  digestive  tract.  If  the  conditions  are  such  in 
the  intestines  that  they  cannot  multiply  al^undantly  they  can  neither 
exhaust  the  nutritive  material  on  which  other  races  grow  nor  make 
products  endowed  with  inhibitory  powers.  If  this  be  true  it  appears 
that  in  the  avian  intestines  the  Colon  bacillus  must  have  an  important 
part  in  the  protection  of  the  body  of  the  bird  from  invading  harmful 

Consideration  of  Bacteria  Lsolated  from  Feces  of  Healthy 

Birds. 

The  bacterial  flora  of  the  feces  of  the  healthy  fowl  depend  upon  the 
environment,  and  varies  within  certain  limits.  From  the  study  of  the 
feces,  it  has  been  possible  to  determine  considerable  concerning  the 
usual  inhabitants  of  the  tract.    B.  coli  was  identified  in  nearly  every 


1908,  "Bacterial  Infections  of  the  Digestive  Tract,"  page  5. 
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sample,  and  it  is  very  interesting  to  note  that  there  is  always  possibility 
organisms. 

of  the  organism  in  the  intestinal  contents  being  absorbed  into  the 
mucosa.  This  would  appear  to  indicate  that  the  protective  substance 
in  the  case  of  birds  allows  bacteria  to  penetrate  more  freely  into  the 
mucosa  than  in  the  case  of  man  and  animals.  Several  writers  have 
established  several  micrococci  isolated  from  the  intestinal  contents 
(feces)  and  the  intestinal  mucosa  and  have  designated  them  as  Micro- 
coccus, A,  B,  etc.  When  the  work  was  first  started  it  was  thought 
that  the  micrococci  were  represented  by  a  great  number  of  species.  As 
the  work  progressed  it  was  possible  to  place  these  micrococci  in  their 
particular  class.  After  several  times  considering  each  it  was  found 
that  those  which  had  been  unclassified  on  account  of  conflicting  char- 
acteristics were  finally  identified  as  a  staphylococcus  or  a  sarcinae.  The 
handling  of  so  many  cultures  and  keeping  data  on  so  many  might 
lead  one  to  assume  that  unless  an  organism  exhibited  some  signs 
within  a  reasonable  length  of  time  that  it  best  be  classified  as  an  un- 
known micrococcus.  The  facts  of  the  case  are  established  as  far  as 
this  work  is  concerned  that  practically  all  the  micrococci  present  in  the 
intestinal  mucosa  and  intestinal  contents  of  a  healthy  fowl  may  be 
classified  under  the  head  of  Staphylococci  and  sarcinae,  or  occasionally 
a  streptococcus.  There  may  be  a  diplococcus  now  and  then,  but  in 
nearly  all  cases  where  plates  have  been  made  to  separate  out  these 
diplococci  the  organism  finally  determined  has  given  rise  to  a  Staphy- 
lococcus form  which  has  demonstrated  in  every  case  that  the  origin  of 
most  diplococci  in  the  mucosa  and  feces  of  healthy  birds  are  the  result 
of  some  disintegration  of  the  Staphylococcus  or  Streptococcus  or  the 
sarcinae.  True  diplococci  are  rarely  present  in  the  alimentary 
tract  of  healthy  domestic  birds.  In  only  one  case  was  a  typical  anae- 
robe identified,  and  this  again  demonstrates  that  the  bacterial  flora  is 
far  from  a  strictly  anaerobic  one.  Many,  and  in  fact,  a  large  percent- 
age of  the  organisms  were  facultative  anaerobes,  and  there  may  have 
been  some  facultative  aerobes,  but  by  the  use  of  the  milk  test  and 
Buchner's  method  it  is  impossible  either  from  the  intestinal  mucosa  or 
the  intestinal  contents  to  isolate  in  any  number  the  typical  obligatory 
anaerobes.  It  is  hoped  that  subsequently  this  work  on  the  presence  of 
obligatory  anaerobes  in  the  intestinal  tract  will  be  carried  on  to  deter- 
mine if  possible  the  strictly  anaerobic  and  strictly  aerobic  portions  of 
the  intestinal,  and  if  possible  to  determine  more  concerning  the  condi- 
tions which  give  rise  to  excessive  amounts  of  gas  in  health.  The  table 
shows  the  organisms  isolated  and  cultivated  from  the  feces  of  the  di-f- 
ierent  birds. 

Consideration  of  the  Percentages  of  Morphologically 
Different  Bacteria  in  Feces. 

In  the  discussion  of  these  percentages  in  the  tables  which  follow 
it  should  be  noted  that  they  are  all  approximate,  and  are  given  to  estab- 
lish in  a  general  way  the  morphologically  different  bacteria  in  the  feces 
of  the  healthy  fowl.    Each  percentage  has  been  obtained  by  making 
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several  counts  of  a  slide,  then  taking  the  average  of  the  several  counts 
and  the  percentage  recorded  is  that  obtained  by  dividing  this  number 
by  the  total  number  of  bacteria  counted.  By  such  a  method  it  appears 
that  it  is  possible  to  express  the  bacteriological  picture  exhibited  by 
the  gram  positive  and  gram  negative  staining  organisms  as  they  exist 
in  the  fecal  suspension. 

Considering  the  total  percentage  of  the  gram  positive  organisms, 
the  average  for  birds  one  day  to  six  days  old  was  50.9  per  cent. ;  of 
those  seven  days  to  thirteen  days  the  average  was  54.4  per  cent.,  and 
those  thirteen  to  eighteen  days  the  average  was  57.3  per  cent.  In  the 
examination  of  the  birds  three  to  eight  weeks  for  the  three  different 
periods  an  average  considerably  lower  was  established,  i.  e.,  20.6  per  ct., 
22.8  per  cent,  and  19.  i  per  cent.,  the  environment  having  considerable 
influence  upon  the  gram  positive  and  negative  organisms  present.  The 
fecal  suspension  in  birds  twelve  to  fifteen  weeks  varied  in  the  average 
for  gram  positive  organisms,  the  averages  being  36.3  per  cent.,  35.4 
per  cent,  and  24.7  per  cent.  In  the  feces  of  birds  from  one  to  two 
years  of  age  the  averages  for  the  Gram-positive  bacteria  of  thirteen 
birds  taken  at  three  different  periods  were  43.3  per  cent.,  40.3  per  cent, 
and  32.7  per  cent,  respectively.  To  sum  up  these  gram-positive  organ- 
isms present  in  a  fecal  suspension  made  from  the  feces  of  the  healthy 
fowl,  it  may  be  concluded  after  considering  the  averages  for  135  fecal 
suspensions  of  birds  of  different  ages  that  under  healthy  conditions 
and  under  ordinary  conditions  of  poultry  environment  that  something 
less  than  50  per  cent,  (approximately  40  per  cent.)  of  the  fecal  bac- 
teria in  the  healthy  fowls  are  gram-positive  organisms. 

The  percentage  for  the  gram-negative  organisms  are  higher,  being 
represented  by  the  Bacillus  coli  types  of  organisms  other  gram-negative 
bacilli  and  gram-negative  micrococci.  Birds  one  to  six  days  old  stud- 
ied at  three  different  periods  gave  percentages  of  41.5.  38.5  and  42.5 
respectively ;  those  three  to  five  weeks  of  age.  79.2,  76.8,  79.8,  and  those 
12  to  15  weeks  52.6,  65.8  and  75.4,  and  those  one  to  two  years  of  age 
56.4,  59.3  and  67.2.  The  average  percentage  of  the  averages  of  135 
determinations  for  the  gram  negative  organisms  in  the  fecal  suspension 
was  62.0,  which  would  be  sufficient  to  warrant  the  conclusion  that  ap- 
proximately 60  per  cent,  of  all  the  organisms  in  the  fecal  suspension 
from  healthy  domestic  fowl  are  gram-negative.  The  total  micrococci 
in  no  case  averaged  above  30  per  cent.  The  average  for  birds  one  to 
six  davs,  seven  to  thirteen  days  and  thirteen  to  eighteen  days  shows 
average  percentages  of  26.4,  23.9  and  25.2 ;  those  three  to  five  weeks 
of  age  examined  at  three  different  periods  showed  9.1,  11.8  and  11.2 
per  cent,  respectively;  and  birds  twelve  to  fifteen  weeks  21.4,  15.4  and 
9.8,  and  those  one  year  old  and  over  15.2,  19.2  and  12.9.  Although  it 
often  appears  as  if  the  m.icrococcic  flora  of  a  bird  fecal  suspension  is 
large,  it  has  never  yet  in  this  work  even  approached  anywhere  near  50 
per  cent.  By  far  the  larger  number  of  micrococci  are  represented  by 
the  sarcinae  forms. 

From  the  four  tables  it  may  be  noted  that  the  B.  coli  type  represent 
the  larger  part  of  the  gram-negative  percentage,  the  other  negative 
bacteria  representing  only  a  small  part  of  the  percentages  reported  for 


BACTERIA  AND  ANIMAL  ORGANISMS  OF  IIEALIITY  CHICKENS.  219 

1. 


bo 

as 


0) 

t-i 
Oh 


T3 
O 

CO 

>> 

Q 


'P  OOiCO  O  lO  o 
S-I  IC     •     •  ... 

W     in  lo  CO     o  c<i  o 


CO        rH        O  C-  00 


T3  C- 
Sh  <N  • 
• "  t-  ^  (N  00 

pq    in  (M 

r-t(0  0 

o  T-i  t- 

■-H  I-H  (N 

rt  IX> 

in  o  to 

C-J  CO  (M 

o  o  o 

o  o  o 
o  o  o 

12.9 
16.7 
17.7 

CO  CO  rH 

00  •<1< 
CO 

in  o  t- 

i-H  in 
to  in  in 

12.9 
16.7 
17  7 

T3           -*  O 
!i  CO 

v-  C-  00  00  to 

pg     CO  CO  ^ 

o  in 

^  o  c~ 
i—i  t— ( 

oi  (M  in 

CD  00  00 
<M  rH 

o  o  o 

o  o  o 
o  o  o 

t-  c~ 

O  (M  CD 
(N  C<1  Kl 

CD  00 

c~  o  in 
•5}<  in 

C<1  T-H 

C<I  OS  ^ 

in  in 

t-  CO  c- 

O  (M  CD 
(M  (M  Cvl 

tl  05  ■  •  ■ 
IS  C-  CO  t-  t- 
PQ       CO  CO  1* 


OOO       CD(MO       OOO  T-HCOin 


o 


73  OS  05  CD 
S.  00     •     •  ■ 

.  „  f_  O  r-( 

PQ         CO  eg 


t- CD       OOO       O  C<1  CD       O  OS  (M      C5  OS  CD       O  C<l  CD 

^  in  OOO  05  CO  >— I  oj  t~  c~  o  T-H  oscoi-h 
<M  CO     ooo    m ^    in  CO  c-    •^oioi  in-*-* 


t-  oi  eg  t-' 

Ph     in  in 


ooo    in  CO  oj     in  05  in    -^t-rc  incooi 


o  i-H  in 

CO     ■     •  • 
C-  ^  CD 
PQ       !N  CO  CO 


OOO       t>  00  C- 


(M  O  t-      05  00  ^ 


I-H  00  CO 
Sh  o  • 

c-  CO  00  in 
PQ     CO  (N 

ooo 

CS  ■>*<i-H 

ooo 

(N  t-  rH 

rH  rH  eg 

rH  00  CD 

eg  t-  rH 

a  da 
ooo 

t>  o" 

CO  CO 

ooo 
ooo 

O  CO  ■>* 

(N  CO  eg 

in  rH 

CD  t>  in 

CO  00  in 
CO  eg 

O  co'  ■'S" 

eg  CO  eg 

1  Day  Old 

-a     CD  N  in 

S-,  c-    •    •  • 
■  -  C-  --H  CO  CD 

PQ     in  CO  in 

ooo 

ooo 
ooo 

CO  00 

00  CD  CO 
^  CO  -rt" 

ooo 

ooo' 
ooo 

OOO 

ooo 

OOO 

CO  00  ^ 

00  CD  Co' 
CO 

CO  eg  in 

rH  CO  CD 

in  CD  m 

ooo 

o'  o  o' 

ooo 

•73       CO  i-H  CO 
Sh  i-H 

■r;  00  in  OS  CO 
PQ      CO  CO  CO 

ooo 

ooo' 
ooo 

in  CO  oi 

eg  CO 
eg  CO  CO 

ooo 

ooo 
ooo 

eg  eg 

eg  t>  rH 

■rf  eg  CO 

t-  00  CO 

T)<  O  CO 
CD  CO  CO 

CO  rH  CO 

in  o>  CO 

CO  CO  CO 

eg  eg  ^ 

eg  t-^rH 
rji  eg  CO 

Bird  1 
80 
13  4- 
18.1 
18.1 

eg  00  o 

00  I-H 

ooo 

CO  05  CD 

rH  CO  C- 

^  T-l 

CO  05  CD 

cn  CO  eg 

r-lT-l 

CO  rH  rH 
rH  -q" 

ooo 
ooo 

CO  in  00 
eg  eg  eg 

t-  C-  Oi 
CO  CO  CD 

OJ  eg  o 

CD  CO  CO 

CO  in  00 
eg  eg  eg 

cS 


o 


a, 
^>>cys  o5 
Eh  o  o 

CO  o 

O  05  05 


-a 
o 
Pi 


.2 

+-> 
o 
c3 
M 

> 


S3 
PQ 

V 

> 


PQ 


O 
u 

O 


0505  ->030303^  oi'yi'yi^Oi'^G:i^^iy)uiOi-*-'00^^ 

OCD--000  4jOOO  ^OcDO.tiCpOO  rtOOCI> 

oin'Scooin  >coOLn  >cod5io  Scooin  5f  co  ci  in 
^^o  .^^^  •^^•^  .^^ 

OSOsPhOSOIOS  <Ji  (y>        <Ji  030505^050305 

o       ^  I 


o 


CO  o  in 

,  ^05  05  05 

a 
o 


220 


MARYLAND  AGRICULTURAL  EXPERIMENT  STATION. 


2 

"5 


„  O 
t-  O     ■     ■  • 
•  -  t-  02  O  <M 

QQ     CXI  a> 


<N 

.-H  (N 


o  o  ^ 

O  CO  ^ 


oo  o 
o  o  o 


t>  t-  !C 
Ol  ^  >-l 


-p    coeolo    ooo    oiflTt<    ooo    -^no  -^c--* 

•5«5t-0  05  0(N0  O-^^  ooo  (MCO-^  (Nt-^o' 
aO      02  05  oo  i-H 


-3  CCt-C-  0(>]0  UOC^Cg  OOIM  lot-cg 
K  X     .     .  ...  ... 

■z:~'<^'^  ^     (M(Ml.o     OvCc^    oolO  coiON 


0  05-^      M  03  (M 


iT3  00-n<t-  i-li-HOJ 
^  ^    .         .  ... 

«>  05  00  Cvl      <3>  CO  00 


(Nt-(M  OOOO 


t-  05  CC 
C3  T-l 


N  o 


Oico-*    csia-^  t-«oo 


-Ci  4) 

=:  c8 
c 

e  0) 


-O  Ol  t-  OS  lO  C35  .-H 
■-<COC--i:c  COOt- 

23         TJ<  Tl<  ^ 


ooo 
ooo 


-a    in  (M  iM 

.  S-,<M  •  ■  • 
•JT      (M  t-  «> 

jpg        to  CO 


O  00  00 

o"  oo' 


OOO 

ooo 


•sfooic     eocDoo     iO(M(»  -?foom 


CO  .-(  o 
(M  00  (M 


(M  t-  to 


-a     02  05  oc  X  00  CO  lO  ooo 

S_  ,-1              .  .     .  ... 

■-touot-o  r-lox  loojco  ooo 

C3    cgoolo  .-( (^^l^^c^^ 


-3      XU5(M  eOi-Hi-H      050(N      OOO      Ol  <M  t- 

t.         •     •  •  

•-toeo(Mi-i  oowio    eoo(N    ooo  como 

5O00C-  (M  I— I  I— I  T-< 


X  <M  Oi      .-I  «0  i-H 


CO  i-H  o 
(N  CO  (M 


05  sB  O      t-t-lO      X(NC^      0>  ^  O 

5£  C<l  C-      (M^O      t-XOS  (M  t~ 

COC^i-H      COIO-^      CO^g-l-O  CCCOi-i 


OlCMt- 

eo  in  o 


cu 


o 
O 

m 


13     N  CO  ^ 
m   •   •  • 

•  -  to  i-l  O  05 
PQ      X  00  X 


l-H  CO  ■«< 

ooeo 


(M  o 
00  0  50 


ooo 
ooo' 


ooo 
ooo 


eg  o 
00  o  co' 


ooo 
ooo 


ixcl 

1} 


rs      CO  ^O 


.-H  CO  CO 
00  CO  ^ 


1^  LI  1—1 

o  c^a  00 


ooo 
ooo 


ooo 
o'  o  o 


m  m »— ( 

O  (M  Co' 


©  o  o     o  . 


ooo 
ooo 


o  in  o 
7-1 -rrd 


;  (M  CO  o 

I  O  05  O 


O  O 

o  o 


O  (M  C<l 
O  -q"  (M 


X  in  I— I 
eg  ^  .-I  t- 

i-l  r-i  .-I  X 


OOO 

ooo  I 


O  lO  o 
1-1  Tj<  o 


CO 

.-I  in      O  (M  (M  T3 

.  .         •  ■  o 

in  X  O  (M  fy> 
XX 

  a> 

_> 

I  O) 

2; 
s 

u  !-. 

0>  O!  O  05  05  05  U 
O  O  S-  O  O  O  1) 

0  '  --^  '  '  J= 
CO     g  eg  to  o  "g 

01  O  _  03  O  O  —1 


o  eg  ; 
ads: 

Da 


73 

o 


53 

0/9  9 


=  S  d. 
o 

o 


o 

I'  _ 

05   >  Oi 


JO  eg 

Oti  !75 


03 

pq 


05  05  ^  Ol  C 

O  O  u  O  c 

O     '  .>r^; 

CO  —  Mi  eg  ; 
cno  gjOJ! 

£ 

o 


>  ^,ooo.t:ooo 

5-^egco;Cj£^ejco50 
s-^ooio  osdiO 
"  o  E  ""^ 


as 

ca 

> 

*.p  05 

^9 
1-  eg 
2  OS 


e 

u 

o 


o 


s 


o 


o 


-a 

a> 

a 

I  s 


BACTEIU.V  AND  AMMAL  ORGANISMS  OV  IIICALIITY  CHICKENS. 


221 


o  c-  c~ 

00  oa  «5 


00  o  o 
05  0  0 


O  rH  00 

00  o 


O  O  lO      O  CS  o 


00  rH  O 

00  oo' 


l-p  ^  LO  00  o 

•~  nl  =^  lo 

P5  CO  C£)  O 


O  O  O 
O  O  d 


O  00  t> 
o'  1-1 


10  0  05      WOOO  OOOOJ 


■O  „  I>  00  00 

•  — ■  O  -  Cv]  lO 
CQ  CO  o  r-J  o 


o  o  o 
o  o'  o' 


oo  o 
o  o  o 


t>  lO  'M       05  N  i-l 


O  00  00 

diMui 


i-rr  ^  O  (M  (M 

1-^  ^  c<i  LO  (m' 
cq  00  to 


CD  (M  C- 

(m'  .-I  id 


^  00 

oi  00  o' 


o  o  o 
d  o'o 


bo 


^  1>J  CO 

~  2  --H  CO  lo 
cq  w  ^  lo  t- 


05  O  U3 

t>  d 


t-  lO 

00  d 


o  o  o 
d  o  d 


0OLCC~      lO  0<1  C<I      COO0(M  OOlCt- 


"H  t-o   ^.  ^ 

•  F-  O  o  to 

P3  to  cvi  lo  t> 


O  ■<J'  uo 

o  ^  d 


o  o  o 
d  o  o 


■ "  O  ^  00 
^  CO  Tj*  ^  ^ 


005Tj< 
d  C<i  rH 


o  o  o 
d  d  d 


o  o  o 
d  d  d 


ooo 
ddd 


kj    ^  >-<  <M 

^  (*vj     .     .  * 
O  00  1— t 

K  CO  Lo  t- 


OOO 

o  d  d 


1^  o>  t- 

T-H  O  lO 


O  lO 


t3  ^  O  C-  IM 
•  ^  O  o  o 

P3  CO  L.0  -,0  c-~ 


ooo 
d  d  d 


ooo 
o  d  o 


ooo 
odd 


r^05  05 

Moo 

rH 

O  <M  CO 
O  00  00 


ID 
O 

03 


o 


cd 


cd 


1  rH  00  •-  to 


a.  CQ 


05  £  00 
a 

u 


O 


I  1  o 
oo  05 

£ 

oi 


.a  <u  ^  6 

0505      0^  05  05ii^0^050^*«O50505-*-j05O505  OOiO^Oi 

cpo  ojooo     cpoo.tJooo  cSOOO  tiOOO 

rHOO   >tDrH06   >tOrH0O   SdrHOO   i^Oci  rH  00 ?£)  rH  00 
^00  00  05 'j^  00  00  Oi  ^00  00  05      00  00  05  „  00  00  o» 


00COO5 


o 


o 

(X, 

£ 

6 


o 

+-> 
o 


£ 

i-, 


o 


o 


MAItYLAXD  AGRICULTURAL  EXPERIMENT  STATION. 


be 


0) 

Oh 


CO  O  (M 
UiOi     ■     ■  ■ 

•  ~  in  CO  >— I  Tj< 


o  o  o 
o  o  o 


OPINIO      CO  CO 'a"      CC  Lf5  tH 


i^OO     ■     ■  ■ 

M     CO  Ti< 


o  o  o 
o  o  o 


CO  ^ 

lO  1.0  o 


o  o  o 

o  d  o 


O  C5 
o  ^ 


Tl'  -"t  CXD      lO  t-  t- 


~  CO  CO  CO 

W     CO  CO 


!-i  CO  • 

t-  «5  lO  CO 
PQ      lO  CO 


o  o  o 
odd 


^  <N  O  00 
\  Uifi     ■     ■  ■ 

to  <M  i-H  eg 
PQ  <£) 


CO  05  eg 
o  o  eg 


o  o  o 
o  o  o 


00  lo  in 

i-H  05  O 


Tt<  00  o     in  o 


ra    m  o5  eg 
eg 

•  -  CD  ^  CO 

PQ        CO  in 


est- OS 
t>  CO  CO 


I— I  1— I 

in  00  -rf 


00  Tl<  o 

eg  o  d 


-3       T-H  00  ci 

t>  CO  t~  CJ5 
PQ       CO  CO  CD 


in  o  CO 
CD  05  in 


o  o  o 
d  d  o 


O  O 

o  o  ^ 


CD  t-  eg 
05  c~  in 


■a  i-H  CO 
S  eg  •  •  • 

•  r;  in      CO  CO 

PQ    m  t-  lo 


eg  in 
eg  CO  in 


o  o  o 
o  d  d 


o  o  o 
o  d  d 


CD  i-H  ^      CO  00  00 


•  -  in  ^  ^  .-H 
PQ     CD  t- 


cg  t-  .-I 

CO  T-H  d 


o  o  o 
o  o  d 


in  t-  o     00  c- 


•73      i-H  OS  o 

Km  •   •  • 

— '  t-<35  00  00 

PQ    CO  eg 


00  O  00      O  CO  o> 


o  o  o 
d  o  o 


O      O      O  O  (35 


ro    o  eg  00 

—  m  o  in  o 
pq     00  c-  CO 


eg  o  eg 
in  o  05 


o  o  o 

d  d  o 


o  o  o 
o  o  d 


-a     CO  o  t- 
2 1-   •  ■ 
—  t-  eg  in  00 
PQ    CO  CO  eg 


t-  eg  t- 
eg"  in  co 


o  o  o 
o  d  d 


rHoooo    cgo5-^  ocg-^ 


-a    eg  CO  o 

i-(  05  '  • 

CO  eg  eg  c- 
PQ     eg  eg  CO 


CD  1-H  o 

CO  CD 


o  05  eg 
t-  ,-1 


CD o  CO  o    05  CO  CO    t- CO  in    oooseg     c-cgo    ooino5  inint- 


o  o  o 
dd© 


00  in  in 
i-H  d  o 


ineoco     inineg  -  oscoi-i 


o  O  .-I 

o  d  Tf' 


o  o  o 
o  o  o 


m  t-  o 

r-l  d 


o  o  o 
d  d  d 


050  in    oooin    cooeg    t--^in  t-oo 

.-H ri>  00  00-^  t- o  eg  i-i  os  t-  oegd 
^  — I  .-•     COCO.-H     incD-*     -^coin  inineg 


o 
a 
PQ 


o 
Pi 


E-i  9  ? 

in 
—  ,-1  eg 

PQ 


o 


PQ 


05   ?.05  C 

O  Mo  c 


•  in  eg  CO  -»->  1 


o 


>S05 

>  o 
1  S;  lo  ( 

I  cijOC 


05  C5  I 
O  O  ' 


■V  p.  — 

505  05   >  05  05  05.--  05  05  05  ^050505 

JOOV^OOO+^OCZXO  gooo 

«i  CO   u^i^  /^i  rl  1^  /^i  fr\ 


s 

CS 

Si 

C 


o 

pt, 
£ 

c 


5  eg  CO in  eg  CD  hrin  eg  co  cj  lo  eg  co 
5  d  i-H     o  o --I  2;  o  o  .-H 1^  d  o 

g  cS  O 

O  5  ^ 


o 

Eh 


o 
Eh 


BACTERIA  AND  ANIMAL  ORGANISMS  OF  HEALIITY  CHICKENS. 


223 


the  total  gram-negative  bacteria.  Negative  micrococci  are  rarely 
present  among  the  intestinal  bacteria  of  health)^  domestic  fowls.  In 
bird  68  of  fhe  three  to  five  weeks  classes  they  were  found ;  in  bird 
311  of  the  twelve  to  fifteen  week  classes,  and  in  'mrds  62  and  66  of 
birds  one  to  two  years  old. 

Free  spores  and  a  very  few  spirilla  were  observed  in  a  few  slides ; 
but  the  object  of  this  work  has  been  to  consider  principally  those  bac- 
teria present  under  ordinary  conditions  in  health,  and  those  cited  ap- 
pear to  be  representative  for  such  conditions. 

Animal  Organisms  Detected  in  Feces  and  Intestinal  Mx.^cosa. 

The  protozoa  represent  by  far  the  greater  number  of  animal  organ- 
isms determined  in  the  intestinal  contents  and  mucosa  of  healthy 
fowls.  Although  widely  distributed  in  nature,  it  is  interesting  to  note 
that  very  few  are  able  to  find  their  way  to  the  intestinal  tract  of  the 
healthy  and  vigorous  bird.  The  parasitic  protozoa  are  very  important 
factors  in  disease,  and  it  is  in  the  field  of  parasitology  that  the  cause 
of  so  many  of  the  intestinal  diseases  must  be  found.  Certain  of  the 
protozoa  may  be  common  inhabitants  of  the  digestive  tract,  yet  in  the 
examination  of  the  mucosa  of  the  birds  retained  for  this  study  sur- 
prisingly few  were  found. 

In  subjects  303  and  309  Euglena*  was  present  in  considerable 
numbers. 

In  this  same  bird  paramecium,  belonging  to  the  class  of  infusoria 
was  detected.  The  length  of  these  organisms  was  about  200  microns, 
and  the  body  was  long  and  spindle  shaped,  containing  a  large  oval 
nucleus,  within  which  were  located  smaller  nucleoli,  and  there  were 
two  contractile  vacuoles.  These  vacuoles  contained  rosetted  canals 
and  the  whole  organism  corresponded  closely  to  Dolflein's  description 
for  Paramaecium  caudatum  (Ehrbg).  In  subject  308  several  Heter- 
akis  worms  were  found.  An  examination  of  the  intestine  revealed 
nothing  which  would  indicate  that  these  animal  organisms  were  caus- 
ing any  pathological  lesions.  In  nearly  all  excessive  round  or  tape- 
worm infestations,  many  subjects  harboring  such  organism  exhibited 
marked  inflammatory  lesions  along  the  intestinal  canal.  These  sub- 
jects, however,  were  birds  which  were  thoroughly  infested  and  far 
from  healthy  birds.  Those  showing  lesions,  when  tapeworms  were 
present  were  subjects  described  in  a  recent  communication.* 

Large  numbers  of  worms  present  in  the  intestines  may  and  prob- 
ably do  cause  the  starting  of  many  conditions  which  allow  other  patho- 
genic organisms  to  find  a  suitable  environment  for  growth.  The  pres- 
ence of  them  in  a  flock  is  indicative  of  infestation  on  the  premises,  and 


*A11  the  protozoa  were  identified  according  to  Doflein's  classification. 
Lehrbuch  der  Protozoenkunde.  Eine  Darstellung  der  Naturgeschichte  der 
Protozoen  mit  besonderer  Beruchksicbtigung  der  Parasitischen  und  Patho- 
genen  Formen. 

*Geo.  Edward  Gage  and  C.  L.  Opperman,  Nodular  Taeniasis  or  a  Tape- 
worm Disease  of  Fowls.    Md.  Agr.  Exp.  Sta.  Bull.  No.  139. 
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if  poultry  are  to  be  raised  under  the  best  conditions,  perform  all  the 
physiological  functions  probably  and  be  maintained  in  health,  methods 
for  their  eradication  should  be  sought  and  practiced.  Large  numbers 
of  round  worms  in  the  intestines  cannot  but  induce  nervousness  and 
ultimately  male  function  of  the  alimentary  canal.  Cole,  Hadley  and 
Kirkpatrick  (1910)  in  a  study  of  "Blackhead  in  Turkeys,"  state,  under 
the  heading,  "Relation  of  Bacteria,  and  Other  Organisms  to  the 
Disease :  "While  several  other  organisms  were  found  frequently  in 
the  alimentary  tract  of  fowls  and  turkeys,  where  they  sometimes  pro- 
duce several  lesions,  as  in  the  case  of  the  flagellate  Cerconionas,  or  the 
nematode  worms,  Heterakis  and  Oxyuris,  it  is  very  doubtful  if  these 
organisms  play  a  part  in  rendering  the  birds  more  susceptible  to  cocci- 
diosis,  although  they  may  damage  the  epithelial  lining  of  the  intes- 
tines to  a  considerable  extent.  On  the  other  hand,  multiple  infections 
are  extremely  common,  and  it  cannot  be  doubted  that  a  severe  flagel- 
late infection  of  the  large  intestines  or  ceca,  and  the  invasion  of  the 
small  intestines  by  Taenia  infundibuliformis  or  lesions  caused  in  the 
tips  of  the  caeca  by  Heterakis,  may  have  great  influence  in  hastening 
a  fatal  issue  in  any  bird  already  suflfering  from  even  a  narrowly  local- 
ized coccidiosis." 

The  presence  of  these  nematode  or  trematode  worms  in  apparently 
healthy  birds  may  and  probably  do  give  rise  to  malnutrition  which  in- 
variably will  result  in  intestinal  disturbances.  The  above  authors 
(1910)  also  state  concerning  certain  conditions  in  "Blackhead  in  Tur- 
keys :"  "The  long  period  of  emaciation  which  many  birds  undergo,  and 
the  stunted  bodies  and  organs  of  birds  which  have  carried,  possibly 
since  the  chick  stage,  a  nematode  or  a  Taenia  infection,  give  evidence 
of  the  faulty  assimilation  resulting  in  the  destructively  unbalanced 
metabolism  which  obtains  in  birds  suffering  from  the  presence  of  any 
of  these  epithelium-destroying  parasites." 

Subject  309  exhibited  bodies  which  appeared  to  be  coccidium.  Al- 
though this  bird  appeared  in  good  health  when  she  was  killed,  later 
it  was  found  that  there  was  a  marked  intestinal  inflammation,  which 
was  due  either  to  the  presence  of  the  heterakis  worms  or  the  invading 
coccidia.  This  is  undoubtedly  a  case  of  chronic  infection  and  explains 
in  a  manner  a  condition  which  exists  when  birds  appear  perfectly 
healthy  at  night  and  are  found  dead  the  next  morning.  From  differ- 
ent parts  of  the  State  of  Maryland  just  such  descriptions  of  death 
have  been  received  at  this  laboratory.  On  several  occasions  it  has  been 
impossible  to  explain  these  deaths  in  any  other  way. 

Subject  64,  a  bird  about  four  weeks  old,  harbored  in  the  intestinal 
contents  several  protozoan  bodies.  These  were  undetermined,  but  in 
so  far  as  it  was  possible  to  judge  were  neither  the  pathogenic  cerco- 
monade  or  the  coccidium.  The  mucosa  was  free  from  any  animal 
organic  or  parasitic  invasion.  In  nearly  all  the  young  chicks  up  to 
four  weeks  of  age  animal  organisms  were  absent ;  and  it  is  quite  safe 


1910,  Cole,  Hadley  and  Kirkpatrick,  Blackhead  in  Turkeys:  A  Study  in 
Avian  Coccidiosis,  Rhode  Island  Agricultural  Experiment  Station,  Bulletin 
No  141,  page  201. 
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to  say  that  young  chicks  reared  under  sanitary  conditions  do  not  harbor 
to  any  extent  either  in  the  fecal  matter  or  intestinal  mucosa  animal 
organisms.  Older  birds  may  harbor  round  worms  and  tapeworms  and 
even  parasites  for  considerable  time  without  showing  any  external 
signs  of  their  presence. 

The  Significance  of  the  Fermentation  Test  Tube  in  Deter- 
mining Intestinal  Condiiions  of  the  Domestic  Fowl. 

The  most  significant  data  gained  by  the  inoculation  of  the  fecal  mat- 
ter into  the  fermentation  tube  was  the  microscopic  picture  furnished 
when  the  sediments  from  such  fermentation  tubes  were  stained  by 
Gram's  method.  It  has  been  helpful  in  several  instances  in  gaining  a 
clew  to  the  organisms  which  preponderates  in  the  intestinal  tract  of 
the  domestic  fowl,  and  it  has  aided  in  checking  up  some  of  the  work 
on  the  percentages  of  morphologically  different  bacteria  in  the  feces. 
The  uses  to  which  this  method  may  be  employed  as  a  means  of  diag- 
nosing intestinal  conditions  in  the  domestic  fowl  appear  to  be  many. 
This  field  would  require  special  investigation  and  appears  to  be  a 
fruitful  one.  Dr.  Herter  ( 1910)  has  shown  clearly  the  possibilities 
afforded  by  study  of  the  gram-stained  sediments  from  dextrose  fer- 
mentation tubes  in  the  study  of  human  feces  and  in  consideration  of  the 
limited  observations  made  with  the  birds  on  this  experiment,  it  appears 
that  there  should  be  just  as  many  diagnostic  facts  concerning  intestinal 
conditions  to  be  gained  from  the  study  of  the  feces  of  the  domestic 
fowl. 

Summary. 

In  consideration  of  this  study  of  the  bacteria  and  animal  organisms 
found  in  the  intestinal  mucosa  of  sixty  birds  of  different  ages  and  in 
the  feces  of  forty-five  the  following  summaries  may  be  noted : 

1.  The  intestinal  flora  of  healthy  domestic  fowls  varies  to  some 
extent  with  the  conditions  of  poultry  environment  and  different  stages 
of  life. 

2.  It  is  impossible  to  grow  all  the  species  present  in  the  feces,  as 
shown  by  a  stained  preparation,  on  artificial  culture  media.  A  con- 
siderable number  are  undoubtedly  dead.  The  death  of  these  cells  is 
probably  due  to  the  same  agents  which  act  upon  the  intestinal  bacteria 
in  the  human  subject.  Most  of  the  classics  on  intestinal  bacteriology 
accord  the  death  of  such  cells  primarily  to  the  unfavorable  products 
of  their  own  growth,  the  effect  of  which  may  be  increased  by  the  con- 
centration of  the  intestinal  contents,  the  absorption  of  food  material, 
and  bacterial  antagonism  of  other  species. 

3.  Although  these  tests  have  been  limited,  they  have  been  ample 
to  show  that  it  is  possible  by  the  bacteriological  examination  of  smears 
of  a  fecal  suspension,  by  the  special  methods  of  MacNeal,  Latzer  and 
Kerr  to  determine  approximately  the  percentages  of  morphologically 


1%7,  Herter,  Bacterial  Infections  of  the  Digestive  Tract.  MacMillan  Com- 
pany, 1907,  page  130-135. 
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different  bacteria  in  the  feces  of  healthy  domestic  fowl  of  different 
ages.  It  has  been  possible  to  establish  the  approximate  percentages  of 
gram-negative  and  gram-positive  organisms  present  in  the  feces  of 
such  birds.  / 

4.  It  may  be  stated  that  approximately  60  per  cent,  of  the  organ- 
isms in  the  domestic  fowl  do  not  stain  by  Gram's  method,  and  that 
under  ordinary  conditions  of  poultry  environment  approximately  40 
per  cent,  are  gram-negative  in  their  staining  reactions.  The  B.  coli 
type  of  organisms  represent  the  larger  part  of  the  gram-negative 
percentage. 

5.  The  intestinal  mucosa  of  the  healthy  domestic  fowl  may  harbor 
a  large  and  varied  flora  which  is  constant  only  to  a  certain  extent. 
Few  obligatory  anaerobes  are  present. 

6.  B.  coli  was  the  preponderating  organism  in  the  intestinal  mucosa 
and  the  feces,  and  undoubtedly  it  plays  the  same  role  physiologically 
that  it  does  in  the  alimentary  canal  of  higher  animals.  Since  it  is  so 
omnipresent  it  is  undoubtedly  an  obligate  bacteria,  and  under  some  cir- 
cumstances renders  service  by  producing  conditions  which  discourage 
the  growth  of  many  harmless  and  harmful  species  which  the  bird  can- 
not exclude  readily. 

7.  The  absence  of  large  numbers  of  obligatory  anaerobes  of  the 
B.  putrificus  type  would  indicate  that  the  intestinal  conditions  in  the 
healthy  domestic  fowl  are  not  inducive  for  anaerobiosis. 

8.  Chickens  reared  under  sanitary  conditions  do  not  harbor  many 
animal  organisms.  In  several  subjects  in  the  best  of  health  Eitglciia 
and  Paramecium  candatiim  were  found  by  examinations  of  fresh  prep- 
arations. Ileterakis  worms  and  tapeworms  are  found  in  healthy  birds, 
but  their  presence  must  be  looked  upon  as  indicative  of  some  unsani- 
tary condition  in  the  poultry  yards.  They  may  cause  intestinal  lesions, 
which  may  later  be  the  starting  point  of  more  serious  infections.  Tape- 
worms in  small  numbers,  according  to  observations  made  after  death, 
do  not  appear  to  cause  serious  pathological  effects. 

9.  The  presence  of  Cladothrix  astcroidcs  in  the  intestinal  mucosa 
has  not  in  any  instance  appeared  to  be  pathogenic  for  the  domestic 
fowl  in  any  stages  of  its  life. 

10.  The  study  of  the  fermentation  and  gram-stained  sediments  in 
dextrose  bouillon  inoculated  with  the  mixed  fecal  flora  in  fermentation 
tubes  promises  to  afford  an  interesting  method  for  the  study  of  intes- 
tinal conditions  in  the  domestic  fowl. 

In  conclusion  I  wish  to  express  my  indebtedness  to  Mr.  C.  L.  Opper- 
man,  former  Poultryman  at  this  Station,  for  his  assistance  in  this 
work,  and  to  Mr.  A.  C.  Adams,  Assistant  Chemist  in  State  work  at 
the  Maryland  Agricultural  College,  for  his  help  with  the  computations. 
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BEE   KEEPING  IN  MARYLAND. 
I.    THE  STATUS  OF  BEE  KEEPING  IN  THE  STATE. 


By  T.  B.  Symons. 


Introduction. 

The  keeping  of  bees  for  profit  is  in  its  infancy  in  Maryland.  Those 
who  gain  their  entire  Hvehhood  from  this  imsiness  are  few,  but  there 
are  thousands  who  keep  bees  as  a  side  issue  to  their  regular  business  for 
either  profit  or  pleasure.  There  is  no  industry  in  whose  progress  and 
protection  the  farming  class  as  a  whole  should  be  more  interested  than 
in  apiculture.  It  does  not  follow  from  this  statement  thai  all  farmers 
should  be  bee  keepers,  for  it  is  not  the  aim  of  the  friends  of  apiculture 
to  greatly  increase  the  number  of  persons  keeping  bees,  but  to  make 
better  bee  keepers  of  those  already  in  the  business.  In  the  light  of 
comparatively  recent  discoveries  of  the  existence  of  serious  communi- 
cable diseases  among  bees,  it  is  specially  urged  that  only  those  who 
are  prepared  to  give  the  apiary  proper  attention,  should  undertake  to 
keep  bees  even  if  only  for  pleasure. 

The  honey  bee  is  an  important  factor  as  a  pollenizing  agent,  es- 
pecially in  cross-pollinating  the  blossoms  of  many  of  our  fruits.  It 
has  long  been  known  that  the  blossoms  of  many  varieties  of  fruit,  as 
well  as  other  plants,  require  cross  pollination  to  set  a  full  crop.  It  is 
probable  that  no  other  insect  is  superior  to  the  honey  bee  in  performing 
this  service.  Many  practical  fruit  growers  keep  bees  for  this  pur- 
pose, and  the  growers  of  the  vegetables  under  glass,  regularly  intro- 
duce bees  into  their  green  houses  to  pollinate  cucumbers  and  other 
flowers.  Probably  this  useful  insect  can  be  given  credit  for  causing 
some  of  our  best  varieties  that  have  originated  from  seedlings.  As 
the  people  of  this  state  become  more  and  more  interested  in  horticul- 
ture, they  must  at  the  same  time,  bear  in  mind  the  protection  of  the 
honey  bee,  which  aids  them  in  producing  full  crops. 

Aside  from  the  great  service  rendered  by  the  honey  bee  in  cross 
pollinating  the  flowers  of  fruit  trees  and  grains,  its  ability  to  manu- 
facture the  nectar  into  a  most  palatable  food,  which  otherwise  would 
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undoubtedly  be  lost  to  man,  makes  this  insect  a  subject  of  unusual 
interest  to  the  general  public.  It  may  not  be  out  of  place  to  comment 
here  that  notwithstanding  tlie  great  increase  in  recent  years  in  the 
manufacture  of  adulterated  foods,  no  one  has  yet  devised  a  method 
to  manufacture  comb  honey.  Moreover,  with  the  passage  of  the  Pure 
Food  Law  by  Congress,  inferior  substitutes  for  extracted  honey  can 
no  longer  lawfully  be  sold  under  the  name  honey. 

While  the  State  of  Maryland  offers  abundant  opportunity  for  suc- 
cessful bee  keeping,  there  are  comparatively  few  progressive  bee 
keepers  in  the  state.  There  are  however,  thousands  who  keep  a  few 
colonies.  These  are  too  often  kept  under  conditions,  which  are  a 
menace  to  the  industry. 

While  Maryland  has  not  been  prominent  as  a  honey  producing 
state,  yet  she  has  furnished  some  distinguished  bee  keepers.  For  sev- 
eral years  Rev.  L.  L.  Langstroth,  who  may  be  justly  called  the  father 
of  American  apiculture,  resided  in  Baltimore.  His  perfection  of  the 
movable  frame  hive  revolutionized  the  industry  in  this  country.  Prob- 
ably no  improvement  has  been  so  universally  adopted  by  the  trade  as 
the  Langstroth's  hive,  and  his  writings  on  bee  keeping  speak  for  his 
genius.  One  of  the  hives  originally  owned  by  Mr.  Langstroth  was 
-exhibited  by  Mr.  Chas.  H.  Lake,  a  venerable  and  enthusiastic  bee 
^keeper  of  the  state,  at  the  1909  meeting  of  the  Maryland  State  Bee 
Keepers  Association.  Richard  Colvin,  who  was  one  of  the  first  to  in- 
troduce the  Italian  bee  to  the  L^^nited  States,  also  lived  in  Baltimore. 
No  doubt  the  enthusiasm  and  knowledge  of  the  business  of  these  men 
were  a  great  incentive  to  Maryland  bee  keepers  at  that  time. 

The  first  work  taken  up  at  this  Institution  was  conducted  by  Mr. 
Chas.  H.  Lake,  now  of  Baltimore.  Mr.  Lake  is  a  practical  bee  keeper, 
and  a  keen  observer  of  the  bees  and  their  activities.  He  successfully 
conducted  a  large  apiary  at  the  College  from  1896  to  1899.  During 
these  years  he  did  much  to  educate  the  bee  keepers  of  the  state,  by 
making  exhibits  and  otherwise  giving  information  regarding  bee 
keeping. 

Prior  to  the  fall  of  1910,  practically  nothing  had  been  done  by  this 
department  to  aid  bee  keeping.  At  this  time  through  the  efforts  of 
the  department,  a  State  Bee  Keepers  Association  was  formed  for  the 
purpose  of  bringing  the  bee  keepers  of  the  state  together,  so  that  a 
general  exchange  of  ideas  would  aid  in  bettering  the  conditions  in  the 
State.  At  the  same  time  there  was  inaugurated  some  cooperative 
work  with  the  Bureau  of  Entomology,  United  States  Department  of 
Agriculture,  which  made  possible  a  limited  investigation  of  the  status 
of  the  industry  in  the  State.  A  preliminary  report  of  this  investiga- 
tion by  the  writer,  together  with  a  discussion  of  the  management  of  the 
apiary  by  A.  H.  McCray,  Apicultural  Assistant,  U.  S.  Department  of 
Agriculture,  is  here  given  with  the  hope  that  suggestions  made  will 
be  helpful  to  the  bee  keepers. 
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The  Needs  of  Such  an  Investigation. 

As  pointed  out  above,  prior  to  1908,  very  little  had  been  done  in  this 
State  to  promote  scientific  apiculture.  The  only  information  available 
concerning  the  industry  in  the  State  was  that  given  by  the.  census  of 
1900.  It  was  there  stated  that  5,098  farmers  in  Maryland  had  reported 
28,013  colonies.  These  bees  produced  in  1899,  306,788  pounds  of 
honey  and  7,860  pounds  of  wax,  valued  at  $38,857.  Few  people  are 
aware  that  the  industry  amounted  even  to  this  much,  as  it  had  not 
been  promoted  in  any  organized  manner,  and  even  the  few  individual 
expert  bee  keepers  had  not  properly  advertised  their  business. 

While  brood  diseases  of  bees  had  been  reported  from  Maryland  by 
the  Bureau  of  Entomology  United  States  Department  of  Agriculture, 
no  extensive  attempt  had  been  made  to  ascertain  the  distribution  of 
these  diseases,  or  to  prevent  their  spread  by  the  education  of  the  bee 
"keeper  in  the  best  method  of  treatment  and  prevention.  No  attempt 
had  been  made  to  increase  the  demand  for  pure  honey  in  our  markets, 
and  thus  curtail  the  sale  of  the  cheap  manufactured  syrup  compounds. 
The  bee  keepers  who  were  in  the  business,  were  working  independ- 
ently and  not  cooperatively,  and  those  who  desired  to  improve  their 
apiaries  had  no  opportunity  to  exchange  views  with  their  associates 
in  the  business,  and  few  were  aware  of  the  sources  for  up-to-date  in- 
formation concerning  the  business. 

Results  of  Cooperative  Work. 

At  the  outset,  this  limited  investigation  in  cooperation  with  the  Bu- 
reau of  Entomology,  it  was  necessary  to  secure  the  names  of  as  many 
bee  keepers  in  the  state  as  possible,  in  order  to  communicate  with  them 
and  thereby  learn  the  status  of  the  industry  at  that  time.  A  report 
blank  asking  various  questions  concerning  the  apiary,  was  sent  to  each 
bee  keeper,  whose  name  could  be  secured.  A  list  of  the  publications 
of  the  Bureau  was  also  inclosed  so  that  the  bee  keeper  might  indicate 
in  which  he  was  especially  interested.  By  this  means  valuable 
information  was  secured,  and  made  possible,  a  preliminary  study  of 
the  needs  and  possibilities  of  the  industry.  The  desire  of  the  bee 
keepers  for  information,  was  indicated  by  their  request  for  one  or 
all  of  the  publications  of  the  Bureau  of  Entomology  on  Apiculture. 

Distribution  of  Bees  in  the  State. 

From  information  at  hand,  it  would  seem  that  about  80%  of  the  bees 
in  Maryland  are  kept  on  the  Western  Shore.  Of  this,  80%  on  the 
Western  Shore,  about  74%  are  kept  in  the  Northern  and  West  coun- 
ties. No  explanation  can  be  given  for  this  condition,  as  bees  would 
probably  do  better  in  the  Eastern  and  Southern  parts  of  the  State, 
than  in  other  regions.  However,  this  distribution  indicates  the  need 
of  development  of  the  industry  and  the  education  of  the  people  to  the 
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opportunities  for  bee  keeping  in  other  sections.  Thus  far,  Montgom- 
ery County  is  the  banner  county  for  the  bee  industry,  with  Frederick, 
Garret  and  Baltimore  counties  closely  following.  The  distribution  in 
the  Western  counties  is  about  equal.  This  distribution  explains  in 
part,  the  occurrence  of  disease.  The  Eastern  Shore,  as  far  as  known, 
is  free  of  brood  diseases,  as  is  likewise  Southern  Maryland.  This  is 
no  doubt  due  in  part  to  the  scarcity  of  bees  in  those  regions. 

Increase  and  Loss  of  Colonies. 

From  figures  received  it  seems  that  during  1908,  there  was  an  in- 
crease of  33%  in  the  number  of  colonies,  while  during  1909  only  16% 
increase  was  reported,  making  an  average  of  24.5%  each  year.  Prac- 
tically no  dif¥erence  in  figures  of  increase  of  colonies  can  be  noted  in 
relation  to  territory  where  the  bees  are  kept.  The  reported  winter  loss 
also  does  not  seem  to  differ  in  the  different  sctions.  From  data  re- 
ceived, it  is  believed  that  most  of  the  winter  loss  in  this  State  is  due 
to  lack  of  attention,  and,  in  many  cases,  to  ignorance  on  the  part  of  the 
bee  keepers  as  to  the  proper  care  of  a  colony  prior  to  wintering.  Often 
too  great  a  quantity  of  honey  is  removed,  and  artificial  feeding  is  sel- 
dom practised  to  make  up  for  the  loss.  Thus  the  colony  is  weakened 
by  a  meager  food  supply,  the  vitality  of  the  bees  becomes  greatly  di- 
minished and,  they  are  therefore,  much  more  susceptible  to  cold  and 
dampness  during  the  winter. 

This  condition  is  no  doubt,  also  largely  responsible  for  complaints 
against  the  wax  moth  that  have  been  made  by  so  many  bee  keepers, 
who  have  cooperated  by  giving  information  concerning  their  apiaries. 
It  is  known  that  this  moth  is  able  to  gain  a  foothold  only  in  those  in- 
stances where  the  colony  has  been  so  depleted  as  to  render  it  incapable 
of  overcoming  the  attack.  Moreover,  winter  loss  is  often  really  due 
to  disease  having  previously  weakened  the  colony.  The  large  number 
of  complaints  of  heavy  winter  loss  and  moth  depredation,  would  in- 
dicate that  brood  diseases  are  more  generally  spread  in  the  State  than 
we  even  now  know. 

Production  of  Honey  and  Wax. 

Calculating  the  average  pounds  of  comb  and  extracted  honey 
per  bee  keeper  of  those  who  have  reported,  and  applying  this  average 
to  the  probable  number  in  the  State,  the  approximate  annual  pro- 
duction of  honey  is  about  500,000  pounds,  of  which  only  about  15%  is 
extracted.  This  amount  does  not  nearly  approximate  the  quantity  of 
honey  used  in  the  State  annually,  even  at  the  present  limited  demand 
in  the  markets  of  our  cities  and  towns. 

As  pointed  out  previously,  this  product  has  not  been  advertised, 
directing  attention  to  its  usefulness  and  adaptability  to  the  diet  of 
every  day  life.  It  is  believed  that  a  larger  per  cent  of  honey  should 
be  extracted  and  put  on  the  market  in  convenient  sized  bottles,  jars 
and  larger  containers,  such  as  quarts,  gallons,  etc.  Undoubtedly  much 
of  the  honey  produced  in  Maryland  is  too  dark  to  make  first  class 


BEE  KEEPING  IN  MARYLAND. 


231 


comb  honey,  and  the  honey  flows  are  slow,  which  is  also  not  favorable 
for  comb  honey  production. 

As  far  as  known,  little  or  no  honey  is  exported  from  Maryland. 
On  the  other  hand,  we  have  definite  information"  from  wholesale 
dealers  that  quantities  of  honey  are  imported  into  the  State  from  the 
northern  and  western  states.  Even  under  the  present  demand,  there  is 
great  opportunity  for  the  promotion  of  the  industry  in  the  State  from 
the  point  of  view  of  strict  business  possibilities  alone.  Moreover,  the 
total  approximated  crop  of  500,000  pounds  in  the  State  is  very  meager 
when  it  is  considered  that  single  apiaries  in  western  states  often  pro- 
duce from  50  to  TOO  tons  in  a  year,  in  locations  that  are  little  better 
for  keeping  bees  than  are  many  parts  of  Maryland. 

The  production  of  bees  wax  is  correspondingly  low  in  the  State. 
Based  on  an  estimate  similar  to  that  for  honey,  the  total  crop  would 
amount  to  about  10,000  pounds  per  year.  The  common  practise 
of  bee  keepers  to  make  wax  only  from  old  comb,  makes  the  annual 
production  variable.  Outbreaks  of  disease  or  severe  winter  losses  ordi- 
narily cause  an  increase  in  wax  output  the  following  year.  The  com- 
mercial value  of  this  product  is  an  additional  incentive  for  increasing 
the  industry  in  the  State. 

Sources  of  Honey. 

Every  bee  keeper  should  familiarize  himself  with  the  bee  flora  of  his 
locality.  While  it  is  sometimes  very  difficult  to  learn  the  sources  from 
which  bees  secure  their  products,  yet  every  effort  should  be  made  to 
ascertain  the  principal  nectar  yielding  plants  of  a  neighborhood,  and 
the  approximate  dates  of  beginning  and  ending  of  each  important 
honey  flow. 

Clovers  are  considered  by  far  the  most  important  honey  plants  in 
Maryland.  Of  all  those  reported,  the  clovers  are  placed  as  the  princi- 
pal surplus  plants.  White  clover  is  the  most  useful  where  it  occurs 
in  large  areas,  and  the  honey  secured  from  this  plant  ranks  high  in 
color  and  flavor.  Alsike  clover,  which  is  an  excellent  nectar  yielding 
plant,  is  now  being  grown  quite  generally  in  the  State.  A  common 
practice  among  farmers  in  sowing  clover  for  forage,  is  to  mix  the 
different  clovers  which  increases  the  value  of  such  fields  to  the  bee 
keeper.  Many  reports  have  been  received,  giving  crimson  clover  as 
an  excellent  surplus  plant.  It  is  also  being  more  generally  grown  in 
the  eastern,  southern  and  central  parts  of  the  State.  While  red  clover 
is  most  commonly  grown  by  farmers  and  has  more  or  less  continuous 
bloom,  it  is  ordinarily  not  useful  to  the  honey  bee.  Sweet  clover,  which 
some  consider  a  weed  is  common  along  the  roadsides  in  many  parts  of 
Maryland,  and  is  an  excellent  honey  plant.  Inasmuch  as  this  plant  is 
useful,  being  a  legume,  it  is  worthy  of  more  attention  in  this  State. 

Fruit  Bloom.  The  bloom  of  apple,  peach,  pear  and  cherry,  is  given 
in  the  reports  as  next  in  importance  as  honey  nroducing  plants.  These 
fruits  are  common  throughout  most  parts  of  the  State.    No  surplus 
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honey  is  secured  from  fruit  bloom  as  a  rule,  but  the  colonies  are  stimu- 
lated by  such  early  bloom  to  early  brood-rearing. 

Buckzvheat.  This  Plant  ranks  third,  according  to  information  re- 
ceived as  a  surplus  plant.  This  crop  is  not  generally  grown  except  in 
the  western  counties. 

Locust  and  Basswood.  The  black  locust  ranks  high  as  a  yielder  of 
nectar.  It  is  a  hardy  tree  and  found  commonly  over  the  State.  In 
some  sections  basswood  is  still  a  prominent  source  of  surplus.  Like 
tulip  poplar,  however,  these  trees  are  being  largely  cut  from  our  wood- 
lands. 

Miscellaneous.  Goldenrod  and  asters  are  reported  as  important  in 
providing  surplus  for  wintering,  while  the  bloom  of  sumac,  wild  rasp- 
berry and  blackberry  are  among  the  more  important  wild  plants  that 
abound  throughout  the  State,  that  are  abundant  honey  producers. 
The  maples  are  usually  considered  as  valuable  for  bees,  principally  for 
pollen. 

As  a  rule,  too  little  attention  is  given  by  the  bee  keeper  to  the  honey 
plants  of  the  locality.  A  bee  keeper  should  know  the  principal  honey 
plants  of  the  vicinity,  when  they  come  into  bloom,  so  as  to  manipulate 
the  colonies  to  obtain  the  maximum  surplus. 

The  following  list  of  plants  constitutes  a  partial  list  of  the  bee  flora 
of  Maryland,  and  their  general  distribution.  Mounted  specimens  of 
these  plants  with  dates  giving  their  approximate  value  as  honey  plants 
in  northeastern  sections  of  the  State,  were  exhibited  at  the  State  Bee 
Keepers  Association  in  Baltimore,  November  30  and  December  i,  1910, 
by  Mr.  J.  Ford  Sempers,  of  Aiken,  Md.,  to  whom  the  writer  is  greatly 
indebted.  The  data  given  on  these  specimens  has  been  supplemented 
by  data  concerning  their  range  in  the  State,  and  their  usefulness  in 
other  sections. 


BEE  KEEI'ING  IN  MARYLAND. 


233 


3 


3  13 

o  o 
o  o 

!- 

.C  si 

o  o 

a  a 
a  a 

o  o 


03  nj 


o  m 
Si 

3  3 

o  o 

^§ 


<p  (U 
^  -t->  -^J 

03  Gj 

mmm 

3  3  3 

o  o  o 
^  .fi  ,c 

,  M  M  M 
^  -t-j  3  3  3 

s  -g  O  O  O 

O  i-  !- 
■ti  -e  H  E-i  H 


<jj   0^  OJ 


a  c 

o  o 

O  a  oj  »  cr 

O  o     ^  e 


C  C  C 

-  O  - 


3  3  _   _  _ 

©  a  a  a 
i£  a  a  a 

e  a  °  °  ° 

w  £  o  o  o 


03 

3 
O 


J2 


C 

o 

o 


03 


3 
o 


o 

o 


c3 


-a 

3 


03 
O 
O 

d 

3  ° 

■S  a 

a 

m  ° 
^  o  • 


m  CO  -g 

*J  4J  o 

3  3  J3 
O  O  W) 
^  ^  3 
Ml  tUD  O 

3  3 
o  of= 

H  H  3 
o 

a  a  i 
a  a  s 

o  o  c 

OOP 


-i-^  *j 
^  03  cS 

02  w  02 

+^  +j 

3  3  3 
O  O  O 

Si  Si  S3 

.  M)  M  isJO 

;ii  3  3  3 
3  o  o  o 

^  ^  ^  J 

3  3  d 

O  O  o  o 

a  a  a  a 
a  a  a  a 

o  o  o  o 

OOOO 


XD 


M  fl 

S  o 


Si : 


o3  cd 
>  > 


3  3 


;  Si  Si 
I  M  'oti 


Si  Si 
bJD  be 


CO  >  CO  tn  CO  m 


c      3  3 

o     o  o 

o     o  u  a; 

3  M  3  cfi  3  m  o3 

OS  2  oi  2       2  ^ 

t!  u  ti  « 

O  OJ  o  O;  o  j3 

n     n  "  a  "  wi 

a  a  a 

M         >-l  ^  t» 


Si 


CO 


&  ai  oi  r*'  >>  aj 


S  3 

3 


^     ^     43  "^si 

bJD  3  bX)  M      ;3  M 

S  o  o  o  :s 
(B  O  tc  CO  O  O  m 


0.2 

<D  Oi 

fa 


03  03 

■a  -a 

3  3 
03  03 

O)  (D 


03  a 

3  1=1 
OS  "S 


fag 


ft 

<! 

3 

03 


u  u 

ft  & 

C  35 

OS  03  ^  „ 

<-<  t-  5  03  b 


ft 


ft 


u 

ft 


ft 


>^  >^  >. 

o3 

■13  -a  -a  O 

3  3  3  o 
03  C3  cd  ^  +j 

(J  [.^  t,'  >i  ^ 

ft  ft  ft  ft  ft  CO 
<!  <1  <J  <J  <!  1^  S 


a 

03 


o  S 


CD  W) 
3 


01  3 
5  < 


o  o 


03 
3 
1 

o 
-a 

3 

. 

1^  5 


-5  ^ 

Z  o 


03  CO 

o£:p 


3.5  5  S 
•3  3  !>,  03 

X  0/  o  ft 

ffi  a:  B 


3 
3 


33  a 
a  = 

-a  3 

to 

3  a; 
3  ^ 


0) 

-a 

o3 
3 

OS 


3  " 

o  3    '  -3 


3 

bo  O 


o 
OS  o 

O  Si 
5=1 


Si     o  ns 

3       "  b£ 

OS       to  to  ?^ 


h        03  h 


5  3  O 

r;  3  os 

O  rn 

03 
><l 
oi 


D-i  Cj 


!>>  cd 
W  H 


OS 

<riO 


a 

oS 

Z 


3 
o 

a 
a 

o 

o 


00 


ft 

a 

3 

«       o3  O  g 

N-agw  g 


Qo 


.5-3 
3  a  fl  3 

"S  ai^-g 

ffi  m  O 


3 
o 


Si 
O 


a  to 

3  CO 


3 

1-5 


ft  Si 

ft  o 

O) 

^  3 

a  oi  ft 
<lii'S  03  a-*  o 

3  O  S  03  .5  3 

o  o    Q  ffi 


234 


MARYLAND  AGRICULTURAL  EXl'ERIMENT  STATION. 


a 


c3 


3 

X! 


> 


p. 


<D 
O 

*s 

03 


d 
o 

a 

o 

a 


cS 

Msg 

£  3  . 
H  o 

d  x:  = 

O  Ph  U 
a 

"  aj 

a 

o  cd 


m 

oi  >>  O 

cd  t-i 

.  <i; 

-i->  +j  ^ 

-2  5  3  "  oi 

M  m  o  iS 

^  ^ 

33^  CC 

o  o  5 

X3  X3  £  o 

3  3h  >■ 

fc^  t<  -  ^ 


oi 


x3  x: 


c  c  S 
o  o  o 

a  ao 
a  a- 

O  O  O  _ 

O  o  2:  a; 


CO 

ii 


c3 


3 
O 

x: 
t>o 

3 
O 

x: 

Eh 


(D  O 

a  a 


3 

X2 

O  CQ  CQ 


c  a 

ci 

"ft  "a 

m  CO 
3  3 

■ft  "a  • 

3  3  X3 

■<  <!  m 


3 
■  cS 

>  -3 


13 

.2  2 

m  oi 
cS  3 
o  — . 
o  cS 

o> 


M  C 


a 

9 

,  O 

an. 


i  Si; 


3 

CQ, 


o  u 
O  3 
OCQ 


„    3  o 

CS  i; CJ  CS . 
.„  O  O  ,S        O  3 


"  3  .ti  C3 
S  d  M  3 
a«  — .  ri< 

CO  a  > 

b3  >>2 

2  alS 

3^3  * 

5  3  o  en 

~  to a 

CO  ^ 

*j  3  cs  a 

c  o  t, 
O  2  u  3 
O  S  O  M 


d   Gj  CS 


>>>>>> 

cS  cS  CS 


a? 

3 

3 

1-5 

fl 

c3  cS 


0} 
3 
3 
^^ 

d 

CS 

>> 

CS 


^^^^ 

3  3  3  3 

1-3        l^  1-5 


0)  (U 
3  O 
3  3 
1-5  i-i 

T3 

3  3  3  3 

^  cS  cS  cS  cS 

'^'^33333333  CC333 


■3 

d  d 

cS  c3 


c3  eS 


^^h33333333 

Sg>-3l-5'-5'-3'-:'-!>-5^ 


3  3  3  3  3 

'-3  1-5  1-5  l-S  t-S 


CS 


CQ 


c3  5  . 


3  cS  5 

"  d 
o  " 
a  CO 

"2^3 
3  o  o 

-2  S3 -a 

Di  ^  u 


a 
.  "3 

to  U| 
3 

S  d 
5  o 

>^ 

d  .i: 


.5 


i3  a 

S'2 

CS 

T3  X3 
3  >> 

OI  x:  . 

CO  03 

^  a? 

d  3  ^ 
.S  O  CO 

■3  5:!  d 
O  u  .a 


a 

3 

CO 

CS    cS  CO 

2  a|^ 

a^  a.s 

cs  K  o  3 

2  CO  Msa  » 

CO  CO 

.H  S=  <» 

to  2  M  cn 

to  -t^  cS  "2 

S  5; 

CQ  CO  o 

03  CC  Q  m  > 


03  c3 
3  3 
3  03 


B        CO  tS  CO 

"llal 


3  a 
>> 


>  S  <u  3  5 

•3  ^ 


t»=«03  Og'ao3o3 


3  =^ 


o 

^    •  > 


cj  3  <U  ^ 

^      S  «  « 

CO  o  cS 

CO  !3  *j  +j 

O  2  en  tn 
CS  cS 

Q  tf  ^1  O  O 


a 

3  . 

^a 

cS  a> 


5^ 


0) 
•'^  3 

a  o 

to  CO 

cS 


3 


^  CP  b 

S-i  o 

a)  ^  x3 

X!  ^  ^  o 

o  >>  *^ 

"  w? 

d  —  OS  K» 

ra  e  ffi 


3  > 
CJ  O 

o  r" 


.  to 

x:  S3 

^  O  .  U 

i5  "3  •  .  I" 

K  I.  Oj  CO  o 

3  Oi  O  t-  3  - 


3 


1  p5  CC 


03 

a  t:  ti 

3  S  . 
-  w  >  X  - 

3  ....  °  -3  '-0 

i:  3  —  a  0) 
3     O  d  j= 

3       3  . 

i  o  g  s  a 

D-  e5  ?-  <1 


BEE  KEEPING  IN  MARYLAND. 


D  <i5  2 
cS  cS 

■v-J  -tJ 

•4J  +j 

3  3  S 
0  0° 

-s, 

M  M  M 

D  3  S 
O  O  g 

u  u  ':i 
^  H  ^ 


O  O  m 

a  a  g 

a  a  o) 

O  O 


ni"  <P  D  O) 

^  -t-j  -(_> 
c3  g3 

-(J  +j  ■!->  -t-S 

3  3  =1  ^3 

o  o  2  2 

,3  J3 

M  M  M  M 

3  3  3  3 

O  o  P  P 

^  ^  b. 

H  hi  ^  ^ 


3  C 

<B  O 

g,a 
(u  a 


3  3 
3  3 


-w    .    .    .  . 

02        <D  01  OJ 


Ml'  " 
3 


U   Q   !-  It 


a>  <p  O) 

+J  -u  -u  . 
cs  OS  oi 

W  W  CC  ^ 
+^  ^  C« 
3  3  3  +j 
O  O  O  3 

^  ^  ^  O 

M  M  M  Sn 

3  3  3  3 

O  O  O  o 

t-.  t<  (-  K 

.3  ^  jd  £ 

H  H  H  H 

8333333333333 
oOOOOOOOOOOOO 

oaaaaaaaaaaaa 
^aaaaaaaaaaaa 

OOOOOOOOOOOOO 


3  3 

o  o 

W)  M 

t-i  o  o 


03  cS 

O!  C«  o 
N 

3  3^ 

O  O  (33 

O 

o 


3  3^ 

o  o 


(B  M  g 

■1^ 

3  3 

o  o  u 

3  3? 
o  o  ^ 

H  H  .S 


>  _g  3 

•H.  c 

S    O  !-. 

CO  o 


o  o  o 

-W  +J  -(-J 

3  =^  3 

5  £  £  3 

u  'si!  'si!  .— ■ 

+^  -4-^  +->  P^ 

3  3  3  t- 

O  O  O  3 

O  O  O  M 


•a 


O) 


0)  CD 


to   U3  _^ 

tj.      tnt-.,     ,     u   U  <>D 
O^OO^^OOO^O 

"        -t-'  rl  - 


03  3 


3233=^333333 

'si!  3  "C  3  'C  'tH  3  3  'C  'C  i5 

3(DBai03<D<u333'm3 
Ot^Ot^OOt-c!-iOOO-"0 
OfcOfcOOfcfoOOO>HO 


3  3  3 
1-5 1-2  1-3 


be  . 

3  +^ 


>>  >>  >l  >i 


3  3  3  3 
i-j  ^  >-5 


ft  ft 

O)  (h 


t3      *^  ^3 

jJ-iJC-ij3-J33jJ 

tcma32i^52c*t^2 
3  3    .3    .3    .  .3 


a  s 

a  M 
a.  3 
(X!  << 


ft  . 

CO  W) 

m  3 
3  o 

•  <D 

W)3 


.2  a^'S 

3  CD  (0 
.S  M   J3  3 

>     (P      Q,    OJ  ft 

33 

OJ  >,  bX)^  3 

a  ft  .  ::3 
g  o  -3  o 

o  cd  o 

O  fc  CO  <!  Eh 


«  "^I  ft-a  o  t. 


.a  §  a 


<P   !_        *J  5-4 


'.t;  3 


<D  -3 

^g 

CO 


CO  t> 


c3  -O 
a>  o 


5  «^  w  ^  ^ 
3mn''i3oto<i' 

I  Pi  <;  CO  Q  cQ  o  <^  ft; 


236 


MARYLAND  AGRICULTURAL  EXPERIMENT  STATION. 


Average  Experience  of  Bee  Keepers,  Hives  and  Kind  of  Bees. 

The  average  length  of  time  during  which  the  bee  keepers  who  ans- 
wered inquiries,  had  kept  bees  is  12  years.  Of  those  reporting  38% 
had  kept  bees  less  than  5  years.  This  would  indicate  that  we  have 
a  number  of  amateurs  in  the  business.  The  great  majority  reported  8 
and  10  years  experience,  while  many  reported  keeping  bees  for  15  to 
20  years._  Of  those  reporting  68%  kept  Italian  bees,  which  is  a  good 
sign,  as  it  is  believed  that  this  is  the  most  profitable  and  satisfactory 
race  of  bees  to  keep  for  Maryland  conditions.  It  is  not  believed  that 
all  reporting  Italian  bees  meant  to  report  pure  stock,  but  it  shows  a 
large  per  cent  of  good  conditions.  Moreover  from  this  data  it  is  found 
that  about  80%  of  the  bee  keepers  are  using  up-to-date  frame  hives. 
These  conditions  account  for  the  good  average  of  30  pounds  of  honey 
per  colony  per  year  that  these  records  show. 

Bee  Diseases  in  the  State. 

While  funds  have  not  been  available  to  conduct  a  thorough  inves- 
tigation into  the  conditions  of  the  apiaries  of  the  State,  yet  through  the 
cooperation  of  the  Bureau  of  Entomology,  we  have  been  able  to  learn 
that  the  two  diseases,  European  and  American  foul  brood  exist  in 
several  counties  in  the  State.  While  these  diseases  will  be  discussed 
later  on  in  this  bulletin,  it  may  be  stated  that  these  infectious  diseases, 
where  established,  are  disastrous  to  the  apiary  if  steps  are  not  taken 
to  eradicate  them. 

There  is  no  more  dangerous  menace  to  the  industry  than  neglected 
apiaries  infected  by  these  diseases  in  a  neighborhood  where  healthy 
bees  are  kept.  Moreover,  unless  measures  are  adopted  to  prevent  their 
spread,  ignorance  or  neglect  on  the  part  of  the  owners,  of  apairies  will 
certainly  reduce,  and  perhaps  annihilate  an  already  neglected  industry 
of  the  State. 

The  Needs  of  the  Industry  in  Maryland. 

Briefly  it  may  be  said  that  the  majority  of  Maryland  bee  keepers 
need  education  in  up-to-date  methods  of  bee  keeping.  The  remaining 
old  box  hives  must  be  replaced  by  movable  frame  hives.  The  apiaries 
of  the  State  should  be  inspected  for  the  presence  of  infectious  dis- 
eases and  those  keeping  neglected  hives  should  either  be  made  to  abol- 
ish them,  or  to  give  the  bees  attention  and  keep  them  in  a  healthy  con- 
dition. Funds  should  be  provided  for  instruction,  investigation,  and 
extension  work  by  the  State  institutions,  and  legislation  should  be 
enacted  such  as  now  exists  in  twenty-six  other  states  and  territories 
for  the  protection  and  the  promotion  of  the  industry. 

Marvland  offers  excellent  natural  advantages  for  the  development 
of  the  beekeeping  industry  and  it  only  remains  for  the  beekeepers  them- 
selves to  practise  more  up  to  date  and  scientific  methods  in  the  con- 
duct of  their  apiaries  and  to  secure  the  adontion  of  oroner  hcislat've 
measures  to  insure  the  State  a  more  prominent  rank  in  the  production/ 
of  bee  products. 


UlOE  KEEPING  IN  TIIK  STATE. 


23T 


BEE  KEEPING  IN  MARYLAND. 
II.    THE  MANAGEMENT  OF  BEES. 

By  Arthur  H.  McCray,  D.  V.  M. 

Apicultural  Assistant,  Bureau  of  Entomology,  U.  S.  Department  of 

Agriculture. 

Beekeeping  for  profit  has  within  comparatively  recent  years  assumed 
such  exactness  of  methods  compared  with  former  times,  that  discus- 
sions of  methods  and  appliances  used  in  commercial  bee  keeping  have 
followed  quite  naturally  and  are  always  in  order  for  additional  en- 
lightenment. It  is  not  the  aim  of  this  paper  to  discuss  the  merits  of 
any  particular  system  of  management  but  to  give  simple  working  di- 
rections for  the  establishment  and  maintenance  of  a  comparatively 
small  apiary. 

The  methods  to  be  used  in  bee  keeping  are  determined  to  a  certain 
extent  by  locality,  and  consequently  vary  for  different  sections  of  the 
country.  While  it  is  doubtless  true  that  the  importance  of  locality  has 
been  somewhat  overestimated,  it  should  not  be  ignored.  This  bulletin 
has  been  prepared  particularly  for  the  bee  keepers  of  Maryland  and 
the  aim  has  been  to  make  the  directions  and  discussions  herein  giver, 
particularly  applicable  to  Maryland  conditions. 

As  a  rule,  one  should  not  start  bee  keeping  except  in  a  small  way. 
The  uncertaintities  of  securing  a  honey  crop  are  many  and  varied.  As 
examples  of  the  causes  of  failure,  the  following  may  be  cited :  the 
failure  of  the  honey  flora  to  secrete  nectar ;  the  inability  of  the  bees 
to  gather  the  nectar  when  secreted,  owing  to  unfavorable  weather  con- 
ditions ;  the  failure  of  the  beginner  to  do  the  right  thing  at  the  right 
time;  and  last  but  not  least  the  danger  of  losses  from  disease. 

From  the  above  it  will  not  be  surprising  to  learn  that  many  disasters 
have  occurred  with  beginners  in  bee  keeping.  It  is,  of  course,  all  the 
more  deplorable  if  the  first  investment  has  been  too  large.  The  begin- 
ner with  a  moderate  investment,  is  more  apt  to  recover  from  his  early 
failures,  than  is  one  who  has  had  too  much  at  stake.  Four  or  five 
hives  are  generally  sufficient  for  the  first  season.  These  can  be  in- 
creased when  the  returns  from  the  honey  and  wax  are  sufficient  to  pay 
for  additional  empty  hives  and  other  equipment.  It  is  a  good  plan  for 
the  beginner  to  make  the  bees  pay  for  the  increased  equipment,  and 
produce  some  profit  in  addition.  Probably  nine  out  of  ten,  who  make 
a  failure  of  bee  keeping,  try  to  manage  too  many  colonies  without  pre- 
vious experience  or  knowledge. 

From  the  small  bee  keeper  develops  very  often  the  specialist  bee 
keeper,  and  the  aim  should  be  to  make  better  bee  keepers  of  those 
already  engaged  in  the  industrv  rather  than  to  increase  th"  number. 
There  is  no  reason,  however,  why  every  intelligent  farmer  should  not 
keep  a  sufficient  number  of  colonies  of  bees  to  furnish  honey  for  his 
■own  use. 

Bee  keeping  is  usually  carried  on  in  conjunction  with  some  other 
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ibusiness.  There  is  no  reason,  however,  why  it  should  not  be  made  the 
sole  means  of  livelihood.  There  are  in  the  United  States  today,  many 
men  who  devote  all  of  their  time  to  their  bees,  and  find  it  a  remun- 
erative business. 

With  the  improvement  of  the  modern  movable  frame  hive,  together 
with  the  perfecting  of  systems  of  management,  and  a  sufficient  knowl- 
edge of  the  business,  gained  by  study  and  experience,  the  opportuni- 
ties of  the  specialist  bee  keeper,  were  never  better  than  they  are  today. 

The  writer  wishes  to  acknowledge  his  indebtedness  to  Dr.  E.  F. 
Phillips,  in  charge  of  Apiculture,  Bureau  of  Entomology,  U.  S.  Dept. 
of  Agriculture,  for  valuable  suggestions  in  the  preparation  of  this 
bulletin  and  for  the  privilege  of  using  many  of  the  illustrations  from 
Farmer's  Bulletin,  No.  447.  Acknowledgements  are  also  made  to  the 
A.  I.  Root  Co.,  Medina,  Ohio,  for  the  use  of  cuts  for  figures  6,  12,  21, 
and  23. 

BEE  BEHAVIOR. 

Every  normal  colony  of  bees  in  the  active  season  consists  of  three 
kinds  of  individuals,  (fig.  i.)  the  queen,  a  variable  number  of  drones, 
and  several  thousand  workers.  The  queen  is  the  only  fully  developed 
female  in  the  hive,  and  is  the  mother  of  all  of  the  other  bees.  The 


Fig.  1. — Worker,  queen  and  drone. 


drones  often  number  several  hundred  and  are  present  in  the  hive  at 
or  near  swarming  time  in  largest  number.  Their  sole  function  is  to 
mate  with  the  virgin  queen.  Towards  fall  the  drones  are  destroyed  by 
the  workers,  usually  by  being  forced  from  the  hive,  where  they  die  of 
starvation.  The  workers  constitute  the  largest  part  of  the  colony,  and 
in  a  good  sized  colony  number  40,000  to  70,000. 

The  workers  are  sexually  undeveloped  females.  They  perform  all 
the  labor  of  secreting  wax  and  building  comb,  feeding  the  young,  pro- 
tecting and  cleaning  the  hive  and  gathering  and  storing  honey  and 
pollen. 
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The  honey  comb  (fig.  2.)  in  which  all  honey  and  pollen  is  stored, 
and  the  young  brood  reared,  is  built  by  the  worker  bee  from  wax  which 
is  secreted  from  the  under  side  of  its  abdomen,  in  the  form  of  very 
small  thin  flakes.  These  flakes  are  manipulated  by  the  mandibles  of 
the  bee  and  moulded  into  the  various  forms  required  in  building-  the 
comb.  The  comb  consists  of  hexagonal  cells  arranged  on  the  two  sides 
of  a  vertical  septum,  or  mid-rib. 


Fig.  2. — Comb  arehitectiirc. 


Two  sizes  of  cells  are  easily  recognizable,  viz.  that  in  which  the 
worker  bees  are  reared,  which  is  1/5  inch  in  diameter,  and  that  in 
which  the  drones  are  reared,  which  is  1/4  inch  in  diameter.  There 
are  also  irregular  transition  cells  where  these  two  sizes  merge  into 
each  other.   Any  of  the  cells  may  be  used  for  storage. 
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The  eggs  (fig.  3.)  as  laid  by  the  queen  are  deposited  on  end  at  the 
bottom  of  the  cell.  In  about  three  days  the  larvae  (fig.  3.)  hatch,  and 
are  fed  by  being  surrounded  with  liquid  nourishment  for  about  six 
days,  when  the  cells  are  sealed  over  and  the  larvae  spin  a  cocoon  and 
undergo  a  metamorphosis  in  which  they  are  transformed  into  the 
adult  bees,  which  emerge  in  about  21  days  from  the  time  the  eggs  are 
laid.    The  time  of  emergence  varies  for  queens  and   drones.  The 


period  of  the  former  is  about  16  days,  and  of  the  latter  about  24  days. 
The  greatest  number  of  eggs  are  laid  by  the  queen  during  the  season 
when  nectar  is  being  brought  in,  when  all  bee  activity  is  at  its  height. 
Towards  fall  the  queen  lays  fewer  and  fewer  eggs,  until  in  the  months 
of  September  or  October,  often  few  eggs  or  little  brood  can  be  found 
in  the  combs.  After  a  more  or  less  inactive  condition,  including  di- 
minished brood-rearing  through  the  cold  of  winter,  the  bees  begin 
preparation  for  spring  activity.  Just  at  what  time  the  queen  begins 
active  laying  in  the  spring,  varies  considerably  according  to  strength  of 
colony,  amount  of  stores,  protection  of  the  hive,  etc. 

With  the  advent  of  the  warm  days  of  spring,  and  the  opening  of 
fruit  bloom  and  other  flowers,  the  colony  rapidly  increases  in  number 
of  inhabitants,  until  the  hive  will  no  longer  accommodate  the  increase 
and  swarming  is  the  result.  The  first  swarm  of  the  season,  is  accom- 
panied by  the  old  queen  and  a  share  of  the  worker  bees.  Previous  to 
swarming,  preparations  are  made  by  the  bees  for  a  new  queen  for  the 
parent  colony.  This  provision  for  the  old  parent  colony  consists  in  build- 
ing queen  cells,  (fig.  4.)  These  are  developed  from  young  female  larvae 
by  feeding  them  a  specially  prepared  food.  Normally  the  young  queen 
does  not  emerge  for  several  days  after  the  swarm  has  issued  with  the 
old  queen.  If,  however,  the  weather  should  be  unfavorable,  the  young 
queen  may  emerge  from  the  cell  before  the  swarm  with  the  old  queen 
issues.  Besides  this  first  swarm  accompanied  by  the  old  queen,  there  are 
often  several  smaller  swarms,  which  issue  after  the  first  one.  These  after 
swarms  are  accompanied  by  one  or  more  of  the  young  virgin  queens. 


Fig.  3. — Egg  larvae  and  pupae. 
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On  or  after  the  emerging  of  the  first  queen,  the  remaining  queen  cells 
are  usually  destroyed.  This  is  not  always  done,  however,  and  hence 
the  issuing  of  several  small  swarms  (after  swarms),  subsequent  to  the 
first,  or  prime  swarm  results.  The  swarm  after  issuing,  if  not  taken 
care  of  by  the  bee  keeper,  seeks  a  home  in  some  hollow  tree  or  else- 
where. The  parent  colony  acquires  strength  from  the  brood  left  by 
the  old  queen,  and  later  from  the  progeny  of  the  young  queen,  which 
emerges  from  one  of  the  queens  cells  built  under  the  swarming  im- 
pulse. The  young  or  virgin  queen,  before  she  becomes  the  mother  of 
the  colony,  must  first  meet  the  drone  or  male  bee  and  become  mated. 
This  takes  place  outside  of  the  hive,  and  in  flight  and  probably  occurs 
only  once  in  the  lifetime  of  the  queen.  After  mating,  the  young  queen 
returns  to  the  hive  and  in  a  few  days  takes  up  her  duties  as  the  mother 


of  the  colony.  Eggs  from  which  drones  are  hatched  are  not  fertilized 
by  the  queen,  i.  e.,  they  do  not  receive  any  spermatozoa,  or  male  sex 
cells,  as  do  the  worker  eggs.  This  is  what  is  known  as  partheno- 
genetic  development.  A  young  queen  on  failing  to  mate  with  the  drone 
will  sometimes  start  egg  laying.  These  hatch  only  drones.  Sometimes 
when  a  colony  is  deprived  of  a  queen  for  a  long  time,  the  worker  bees, 
being  undeveloped  females,  will  start  egg  laying.  Such  eggs  also 
hatch  out  drones.  An  old  queen  will  sometimes  lay  eggs,  which  hatch 
drones  only  probably  because  of  exhaustion  of  her  supply  of  sperma- 
tozoa. 

This  is  only  a  very  brief  outline  of  some  of  the  activities  of  the  hive. 
A  knowledge  of  bee  behavior  is  essential  to  the  successful  handling  of 
bees,  and  the  bee  keeper  gradually  acquires  a  few  principles,  which  he 
unconsciously  applies  in  working  with  the  bees.    Far  too  little  is 


Fig.  4. — Queen  cells. 


242 


MARYLAND  AGRICULTURAL  EXPERIMENT  STATION. 


known  of  this  subject  and  its  application  in  the  manipulations  of  the 
apiary. 

EQUIPMENT  OF  THE  APIARY. 
Hives. 

The  kind  of  hive,  providing  it  is  of  simple  construction  with  mova- 
ble frames,  is  not  so  important  as  is  the  method  of  handling  it.  Most 
of  the  honey  produced  in  the  country  today,  is  taken  from  hives, 
that  embody  the  main  features  of  the  Langstroth  hive  invented  in  185 1. 
This  consists  of  a  plain  wooden  box,  holding  eight  or  more  frames 


Pig.  5. — Ten  frame  hive  with  comb  honey  super,  excluder  and  perforated  zinc  queen. 

hung  from  a  rabbet  cut  in  the  inside  of  the  wall  of  the  hive  near  the 
top.  The  Langstroth  frame  is  gys,  x  17^  inches.  The  modern  hive 
is  an  improvement  in  that  the  wooden  box  has  been  much  strengthened 
by  the  dovetail  or  interlocking  corners  (fig.  5.)    Further  improvement 
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is  secured  by  the  use  of  a  metal  rabbet,  which  lessens  the  area  of  con- 
tact with  the  frames  and  so  reduces  the  amount  of  propolis  deposited 
between  frame  and  rabbet.  The  eight  and  ten  frame  hives  are  in  gen- 
eral use.  Some  use  larger  hives  of  twelve  or  fourteen  frames,  claim- 
ing that  swarming  is  thereby  reduced.  Such  hives  are  however,  un- 
wieldy to  handle,  and  there  are  other  efficient  methods  of  controlling 
swarming. 

Some  bee  keepers  are  advocating  the  use  of  a  frame  of  about  half 
the  depth  of  the  Langstroth.  These  are  to  be  used  as  supers  for  the 
storing  of  the  surplus,  as  well  as  for  the  brood  chamber  for  the  rear- 
.ing  of  the  young  bees.  Two  or  more  bodies  are  required  for  the  use 
of  the  queen  as  a  brood  chamber.  The  use  of  such  shallow  frames  per- 
mits, to  a  large  extent,  of  the  handling  of  bodies  rather  than  frames. 
The  queen  can  often  be  found  by  smoking  the  bees  from  these  shal- 
low bodies,  after  which  the  operator  can  look  up  between  the  frames 
from  the  bottom  and  see  the  condition  of  the  brood  chambers  as  to 
stores  and  brood,    (fig.  6.)    It  is  believed  that  bee  keepers  can  profita- 


Fig.  0. — Looking  up  between  frames. 


bly  try  this  style  of  hive.  Whatever  style  of  hive  is  used,  the  bottom 
board  and  cover  should  be  detachable  and  not  nailed  fast  to  the  hive 
body.  Much  information  concerning  hives  and  fixtures  can  be  se- 
cured from  catalogues  of  dealers  in  bee  supplies. 

Hive  Stands. 

All  hives  should  be  raised  from  the  ground  far  enough  to  keep  them 
from  rotting.  This  may  be  accomplished  by  setting  them  on  bricks, 
flat  stones,  etc.    Six-sided  hard  burned  tile  (fig.  5.)  placed  crosswise 
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at  the  front  and  rear  of  the  hive  have  been  found  efficient.  A  cheap 
hive  stand  can  be  secured  by  hewing  round  sticks  of  wood  on  one  or 
two  sides,  and  using  them  in  the  same  manner  as  the  tile. 

Tools  and  Other  Apparatus. 

Among  the  necessities  of  any  apiary,  large  or  small,  are  a  good 
smoker  (fig.  7.)  to  subdue  the  bees,  and  a  veil,  (fig.  8.),  of  some  light 
material  to  protect  the  face.    Some  sort  of  tool  for  separating  bodies 


Fig.  8.— Veil. 


and  frames,  and  for  scraping  propolis  and  bits  of  wax  from  hives  and 
fixtures  is  desirable.  The  ones  figured  have  been  found  satisfactory 
(fig.  9.).  Queen  cages  of  which  there  are  many  kinds  in  use,  will  be 
found  indispensable.    Foundation  fasteners,  feeders,  (figs.  16,  17,  18, 
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19,)  drone  traps,  (fig.  20.)  and  honey  boards  of  perforated  zinc 
(fig.  24.)  are  almost  equally  as  indispensable,  not  to  mention  such 
other  desirable  apparatus  as  division  boards,  swarm  catchers,  bee 


Fig.  9. — Tools. 


brushes,  (fig.  10.),  wax  extractors,  etc.,  etc.  All  of  this  apparatus  is 
amply  described  and  figured  in  catalogues  of  supply  dealers. 

Honey  House  and  Shop. 

The  honey  house  should  be  quite  near  to  the  apiary  for  convenience 
in  handling  supers  full  of  honey  when  taking  off  the  crop.  It  is  not 
desired  to  say  a  great  deal  concerning  a  honey  house,  except  to  urge 


Fig.  10. — Bee  brush. 


the  desirability  of  every  bee  keeper,  providing  some  such  place  where 
empty  hive  bodies  and  supers  and  all  other  tools  and  apparatus  can 
be  kept  and  easily  found  when  wanted.  The  section  honey  must  be 
scraped  free  of  propolis  and  packed,  and  the  extracted  honey  thrown 
from  the  combs,  and  it  is  better  to  have  a  small  building  especially  for 
this  purpose.  The  honey  house  need  not  be  expensive,  and  it  will  cer- 
tainly facilitate  the  work  of  the  apiary.  A  shop  where  hives  and  fix- 
tures can  be  put  together,  and  where  other  work  requiring  the  use  of 
tools  can  be  performed,  is  indispensable.  The  honey  house  can  be  made 
large  enough  for  this  purpose. 
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Bees. 

Usually  the  cheapest  way  for  the  beginner  to  acquire  bees  for  the 
apiary,  is  to  purchase  a  few  colonies  near  home.  There  are  often 
black  bees  near  at  hand  in  box  hives,  or  antiquated  frame  hives,  which 
can  usually  be  purchased  at  small  cost.  These  can  be  bought  in  the 
fall  and  wintered.  It  is  better  however,  to  purchase  in  the  spring,  and 
reduce  chances  of  winter  loss.  These  are  to  be  transferred  when 
fruit  bloom  opens.  The  race  of  bees  purchased  matters  little  as  the 
bee  keeper  can  introduce  a  queen  of  whatever  race  of  bees  he  desires 
in  the  spring,  and  soon  the  whole  colony  will  consist  of  the  of¥spring 
of  the  newly  introduced  queen. 

This  is  due  to  the  fact  that  during  the  height  of  the  honey  gather- 
ing season,  the  tasks  of  the  worker  bees  are  so  arduous  that  their  life 
period  is  quite  short,  and  as  they  die  their  place  is  taken  by  the  progeny 
of  the  recently  introduced  queen.  If  bees  cannot  be  secured  near  at 
hand  then  one  or  more  nuclei  (small  colonies)  of  two  or  three  frames 
each  can  be  purchased  of  a  dealer.  These  can  sometimes  be  increased 
to  several  full  sized  colonies  during  the  course  of  the  season. 

Of  the  several  races  of  bees  maintained  by  bee  keepers  at  the  present 
time,  the  beginner  will  probably  find  the  Italians  most  satisfactory. 
This  race  is  the  equal  of  any  in  nectar  gathering  ability  and  actively 
resists  the  ravages  of  wax  moths.  Italian  bees  are  gentle  and  easily 
handled,  and  they  have  received  far  more  attention  from  breeders 
than  any  other  race.  This  is  not  saying  however,  that  other  races 
are  not  worthy  of  equal  attention  with  a  view^  to  improvement.  There 
are  on  the  market  today  so  called  Red  Clover  queens,  whose  progeny 
are  supposed  by  some  to  possess  tongues  of  sufiicient  length  to  reach 
the  nectar  in  the  blossom  of  the  red  clover  plant.  While  these  bees 
are  usually  good  honey  gatherers,  the  results  secured  by  their  use, 
would  scarcely  warrant  such  a  descriptive  term  as  "long  tongued"  or 
"Red  Clover"  bees.  The  Italian  race  of  bees  has  also  been  bred  for 
color,  so  that  three,  four,  and  five,  yellow-banded  strains  are  now  in 
use.  It  must  be  borne  in  mind,  however,  that  color  marking  is  of  sec- 
ondary importance,  and  that  honey  gathering  proclivity  is  the  first  con- 
sideration.  Utility  should  not  be  sacrificed  for  ornament. 

Caucasians  have  besn  used  to  some  extent,  perhaps  largely  because 
of  their  gentleness  and  ease  of  handling.  They  are  good  honey  gath- 
erers and  quite  prolific.  The  queens  are  however  dark  and  sometimes 
small,  and  hence  difficult  to  locate  on  the  combs.  This  race  also  col- 
lects great  quantities  of  propolis,  and  builds  a  large  amount  of  brace 
and  burr  combs,  factors  which  are  not  conducive  to  easy  and  rapid 
handling  of  frames. 

The  Cyprians  have  been  almost  universally  ruled  out  because  of  their 
fierce  stinging  proclivities. 

The  Carniolians  are  very  gentle,  but  swarm  excessively  and  are  not 
much  used. 

Other  known  but  little  used  races  are  the  Banat,  "Holy  land,"  Egyp- 
tian and  Punic.  Of  these  four  last  named,  the  Banat  is  most  used  and 
is  looked  upon  with  favor  by  some  breeders  and  honey  producers. 
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The  black  or  German  bee  was  the  first  race  introduced  into  this 
country,  and  is  still  abundant  usually  as  a  cross  with  other  races.  The 
black  bee  is  not  desirable  and  is  being  gradually  supplanted  by  other 
and  more  desirable  races. 

THE  APIARY:  ITS  LOCATION  AND  SIZE. 

While  there  are  certain  ideal  sites  for  the  location  of  the  apiary, 
which  should  be  utilized  if  possible,  yet  bees  can  be  kept  in  a  great 
many  places  which  do  not  conform  to  ideal  surroundings.  A  slope 
gently  inclining  to  the  south  and  east  is  very  desirable,  although  any 
plot  of  ground  that  has  good  drainage,  so  that  water  does  not  stand 
on  it,  is  good.  The  slope  to  the  south  and  east  secures  protection 
against  cold  winds  from  the  north  and  west,  although  this  advantage 
can  be  as  well  and  even  better  attained,  sometimes,  by  other  barriers, 
such  as  a  grove  or  fruit  orchard.  Buildings  of  some  kind  can  often  be 
made  to  serve  this  purpose,  as  the  honey  house  and  shop. 

The  hives  should  not  be  too  near  walks  or  drives,  owing  to  danger 
from  stings.  This  is  particularly  applicable  if  horses  that  are  per- 
spiring are  likely  to  be  brought  near  such  driveways. 

It  is  considered  best  to  face  the  entrance  of  the  hives  south  or  east, 
or  somewhere  between  these  two  directions.  This  will  give  the  bees 
the  early  morning  sun  and  start  them  gathering  nectar  early  in  the  day. 
While  it  is  desirable  to  have  a  certain  amount  of  sun,  particularly  in 
the  early  part  of  the  day,  this  may  be  a  source  of  discomfort  and  actual 
loss  if  hives  are  unshaded  at  the  hottest  part  of  the  day.  The  midday 
and  afternoon  sun  when  beating  down  on  unprotected  hives  may  be 
so  severe  as  to  melt  down  the  combs  within  the  hive.  The  result  of 
such  a  disaster  is  obvious.  Perhaps  the  ideal  location  as  far  as  pro- 
viding shade  is  concerned,  is  under  trees  that  have  the  branches  high 
enough  not  to  interfere  with  easy  movements  of  the  operator  when 
attending  to  the  hives.  The  comfort  of  the  bee  keeper  is  to  be  con- 
sidered as  well  as  the  welfare  of  the  bees.  One  is  more  apt  to  give  the 
bees  the  attention  they  need,  if  the  work  can  be  done  in  the  shade, 
rather  than  under  the  rays  of  the  sun  at  the  most  heated  part  of  the  day. 

The  hives  should  be  level  from  side  to  side  in  order  that  the  combs 
may  be  built  straight.  If  the  hives  were  inclined  to  one  side,  it  would 
result  in  the  newly  drawn  comb,  being  swung  from  the  top  bar  of  one 
frame  and  attached  to  the  bottom  bar  of  the  frame  adjacent,  since 
comb  building  progresses  from  above  downward.  The  hives  should, 
however,  slope  downward  from  the  rear  to  the  front.  This  will  cause 
any  rain,  which  may  beat  in  and  any  moisture  which  may  condense 
on  the  inside  of  the  hive  to  run  out  at  the  entrance. 

The  hives  can  be  arranged  to  suit  the  convenience  of  the  operator  in 
manipulation.  Ample  space  should  be  allowed  for  ease  of  movement. 
A  good  arrangement  consists  in  setting  the  hives  in  rows.  (fig.  ii.) 
A  line  may  be  used  to  get  the  rows  straight. 

As  to  the  covering  of  the  ground,  whether  bare  or  sod,  it  is  believed 
that  grass  is  much  more  preferable  as  it  facilitates  the  ease  and  pleas- 
ure of  working  in  the  apiary.   No  grass  or  weeds,  however,  should  be 
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allowed  to  grow  up  at  the  entrance  of  the  hive.  A  lawn  mower  can  be 
used  to  good  advantage  in  keeping  the  grounds  in  and  around  the 
apiary  in  good  condition. 

As  before  said,  the  above  are  more  or  less  ideal  conditions.  Bees 
can  be  kept  in  a  great  many  places  with  profit  that  are  far  from  con- 
forming to  the  above  conditions.  City  people  even  manage  to  keep 
bees  by  setting  them  out  on  the  roof  or  a  back  porch  where  the  line 
of  flight  is  clear  so  that  there  is  no  danger  of  interfering  with  neigh- 
bors. 

The  size  of  the  apaiary  will  depend  on  various  factors,  chief  among 
which  will  be  the  time  and  inclination  of  the  bee  keeper,  and  the  natural 
flora  present,  from  which  the  bees  may  gather  nectar.    The  number 


Kig.  11. — An  apiary  in  Maryland. 


of  colonies  of  bees  which  a  given  locality  will  support  will  vary,  and  the 
beginner  as  he  gradually  increases  his  colonies  from  year  to  year,  must 
determine  the  point  at  which  he  must  cease  increasing  at  the  home 
yard  and  begin  the  establishment  of  out  apiaries. 

It  is  believed  that  it  is  best  to  err  on  the  side  of  too  few  colonies, 
rather  than  too  many,  although  there  is  some  reason  for  believing 
that  the  number  of  colonies  which  may  be  kept  in  one  apiary  has  often 
been  underestimated. 

If  the  bee  keeper  is  not  yet  willing  to  give  all  of  his  time  to  the  bees, 
then  the  home  yard  may  be  crowded  so  that  lOO  or  125  colonies  may 
be  maintained  there  under  Maryland  conditions.  But  if  practically 
all  of  the  time  is  to  be  devoted  to  the  bees,  it  might  often  be  better 
to  establish  out  apiaries  maintaining  only  about  50  colonies  in  a  yard. 
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The  distance  to  which  bees  will  fly  for  nectar  has  been  variously  esti- 
mated at  from  i  to  3  miles  depending  on  the  amount  of  nectar  near 
at  hand,  or  limitation  of  range  due  to  some  natural  barrier  as  a  body 
of  water,  mountain,  etc. 

The  keeping  of  bees  all  in  one  large  apiary  has  the  advantage  and 
certainly  is  to  be  practiced  whenever  the  resources  of  the  surround- 
ing country  will  warrant  it.  With  only  one  yard,  there  is  economy  in 
providing  honey  houses,  tools,  and  often  in  transporting  the  crop  after 
harvesting. 

TRANSFERRING:  GENERAL  MANIPULATIONS. 

The  first  attempt  in  the  handling  of  bees  will  probably  be  the  trans- 
ferring of  the  colony  or  colonies  purchased  in  the  old  box  or  anti- 
quated frame  hives  to  modern  movable  frame  hives.  It  will  be  assumed 
in  giving  directions  for  transferring,  that  little  or  nothing  is  known 
of  the  handling  of  bees  and  directions  for  general  manipulations  will 
be  incorporated  in  the  directions  for  transferring  rather  than  devoting 
a  separate  paragraph  to  this  subject. 

Beginners  should  always  protect  the  fact  with  a  veil  and  have  the 
smoker  within  easy  reach.  The  old  hive  from  which  the  bees  are  to 
be  transferred  is  lifted  from  the  stand  and  the  new  hive  body  with 
frames,  containing  full  sheets  of  foundation  is  set  in  its  place.  Full 
sheets  of  foundation  of  worker  size  cell  base  will  insure  straight  even 
frames  of  worker  cells.  This  should  be  strengthened  by  wiring.  Avoid 
rough  handling,  and  quick  movements,  especially  if  the  bees  have  not 
been  subdued  by  the  use  of  the  smoker.  After  bees  have  been  partly 
subdued  by  the  smoke,  the  hive  may  sometimes  be  jarred  about  to  ad- 
vantage causing  the  bees  to  further  gorge  themselves  with  honey  until 
they  become  quite  tractable.  If  the  old  hive  is  a  plain  box  without 
frames,  it  must  be  inverted.  If  the  bottom  is  nailed  fast,  it  or  one 
side  must  be  removed.  Set  a  tightly  fitting  box  over  the  exposed  side, 
and  by  beating  on  the  old  hive,  (fig.  12.),  the  bees  are  made  to  enter 
the  empty  box,  after  which  it  can  be  removed  and  the  bees  shaken  out 
at  the  entrance  of  the  new  hive.  The  bees  should  not  be  shaken  on 
the  ground,  but  provided  with  a  runway  consisting  of  a  board  the 
width  of  the  hive  or  greater.  This  should  slope  gently  upward  from 
the  ground  to  the  hive  entrance.  As  the  bees  are  shaken  onto  this 
board,  the  queen  can  often  be  seen  entering  with  the  other  bees.  The 
operation  will  not  be  successful  unless  the  queen  enters  the  new  hive, 
since  the  bees  will  not  remain  without  the  queen  even  though  they  all 
pass  into  the  new  hive.  The  bees  must  be  repeatedly  drummed  from 
the  old  hive  until  the  queen  is  secured.  The  bees  will  not  remain  longer 
than  a  half  hour  or  so  in  the  new  hive  without  the  queen  and  this  will 
serve  as  an  indication  to  the  operator  whether  he  will  need  to  repeat  the 
drumming.  The  cover  should  now  be  lifted  from  the  new  hive  to  note 
whether  the  frames  are  properly  spaced.  This  only  applies  to  frames 
without  a  self-spacing  device.  It  is  probably  better  for  the  inexper- 
ienced bee  keeper  to  have  frames  which  will  space  themselves  when 
forced  together  one  against  the  other.  These  are  termed  self-spacing 
frames. 
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The  old  hive  should  now  be  turned  right  side  up  and  moved 
some  distance  away.  Allow  it  to  remain  here  for  21  days, 
when  all  of  the  brood  will  have  hatched  and  emerged  as  young 
bees.  These  are  to  be  drummed  as  before  and  united  with  the  new 
hive,  first,  thoroughly  smoking  both  hives  to  prevent  fighting.  If  the 
first  or  old  queen  is  the  one  desired,  the  entrance  of  the  new  hive 
should  have  a  piece  of  queen  excluding  zinc  fastened  at  the  entrance 


Fig.  12. — Drumming  bees  from  old  hive. 

to  exclude  the  young  queens.  The  plan  generally  follow^ed,  however, 
is  to  disregard  the  young  queens,  by  allowing  them  to  enter  and  the 
bees  to  determine  the  choice  of  queen.  Old  combs  will  usually  be 
found  to  be  so  crooked,  or  so  old  and  black,  that  they  are  fit  only  to  be 
cut  out  and  rendered  into  wax.  They  can  be  saved,  however,  by  cut- 
ting out  the  more  regular  portions  and  fitting  them  into  empty  frames, 
securing  them  by  passing  cord  or  rubber  bands  around  the  frame,  after 
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which  they  may  be  used  for  hiving  swarms  or  for  the  storage  of  honey 
for  extracting.  Also  the  old  combs  with  brood  and  stores  is  some- 
times cut  out  and  fitted  into  frames  as  above  described,  at  the  time  of 
the  first  transferring,  instead  of  setting  the  old  box  hive  away  for  21 
days.  These  frames  are  then  set  in  the  new  hive,  the  bees  are  shaken 
in  and  the  transferring  is  completed  at  one  operation.  It  is  believed 
that  the  first  described  method  will  prove  most  satisfactory. 

The  opening  of  fruit  bloom  in  the  spring  is  the  best  time  of  the  year 
for  transferring,  although  it  can  be  done  at  any  time  that  nectar 
is  being  gathered.  It  can  even  be  done  when  there  is  nothing  coming 
in  from  the  field,  provided  the  bees  are  fed  daily  after  transferring. 

It  is  best  to  select  a  warm,  bright  day  when  the  bees  are  flying  freely 
as  they  can  be  much  more  easily  handled  then.  On  cool,  cloudy  days 
and  early  and  late  in  the  day,  bees  are  usually  much  more  difficult  to 
handle,  and  are  more  inclined  to  sting. 

The  bees  in  the  new  hive  should  be  examined  from  time  to  time  to 
determine  progress  made  in  comb-building,  and  in  the  laying  of  eggs 
and  rearing  of  brood. 

One  should  learn  from  the  first  how  to  open  a  hive  and  examine 
frames  without  unduly  exciting  the  bees.  Always  stand  at  one  side, 
out  of  the  line  of  flight  of  the  bees,  (never  in  front  of  the  hive).  First 
use  the  smoker  at  the  entrance,  then  quietly  remove  the  cover,  so  that 
it  does  not  come  away  with  a  jar.  As  the  cover  is  lifted,  gently  blow 
some  smoke  over  the  tops  of  the  frames,  after  which  they  can  bt  re- 


Fig.  13. — Handling  frame  1st  position. 


moved  one  at  a  time.  If  at  any  time  the  bees  show  an  inclination  to 
sting  while  the  colony  is  being  manipulated,  more  smoke  may  be  blown 
down  between  the  frames.  In  examining  frames,  always  hold  the  comb 
in  a  vertical  position,  otherwise  it  is  apt  to  be  broken  from  its  attach- 
ments owing  to  the  weight  of  honey  and  brood.  As  the  frame  is  lifted 
from  the  hive  by  the  ends  of  the  top  bar,  one  side  will  be  exposed  to 
view.  To  observe  the  opposite  side,  lift  the  frame  as  shown  by  the 
illustration,  until  the  long  instead  of  the  short  axis  is  perpendicular, 
(fig.  13.)  and  rotate  the  frame  as  a  door  is  swung  on  its  hinges,  using 
the  top  bar  as  the  axis  (fig.  14.)  The  frame  can  then  be  lowered 
with  the  top  bar  below,  (fig.  15.)  This  whole  manipulation  is  easily 
acquired  and  if  the  precaution  above  mentioned  of  preserving  the  face 
of  the  comb  perpendicular  instead  of  flat  wise  to  the  ground  is  observed, 
no  danger  of  the  comb  breaking  in  the  middle  will  result.  As  the 
frames  are  being  removed  from  the  hive,  the  first  one  or  two  can  be 
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leaned  against  the  outside  of  the  hive.  This  will  permit  of  space  for 
easy  movement  in  handling  the  remaining  frames,  which  can  be  placed 
to  one  side  as  they  are  examined  in  succession.  After  the  last  frame 
has  been  examined,  the  frames  can  be  lifted  over  to  position  and  the 
one  or  two  leaning  against  the  outside  of  the  hive  returned  to  their 
place. 


Fig.  14. — Handling  frame  2nd  position. 


Fig.  15. — Handling  frame  3rd  position. 

Uniting. 

It  will  be  desirable  at  times  to  unite  colonies  for  various  reasons. 
While  some  of  these  reasons  are  sufificient  to  justify  the  operation,  yet 
owing  to  the  difficulty  of  successful  uniting  it  should  usually  be  re- 
sorted to  only  when  the  weakened  colony  can  not  be  built  up  by  feed- 
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ing.  Colonies  that  are  queenless  quite  early  in  spring-  or  late  in  fall 
can  be  profitably  united.  Uniting  can  be  done  by  setting  the  colony 
to  be  united  over  the  one  to  which  it  is  to  be  united.  Another  metliod 
is  to  lift  the  frames  out  separately  and  shake  the  bees  at  the  entrance 
of  the  colony  selected  to  receive  them.  In  all  uniting  operations  smoke 
all  colonies  thoroughly,  and  cage  the  queen  to  be  saved  for  two  or  three 
days  afterwards,  to  prevent  her  being  killed  by  the  strange  bees. 

SPRING  MANAGEMENT. 

In  order  to  secure  the  available  nectar  from  the  flowers  it  is  neces- 
sary to  have  a  large  force  of  bees  of  the  right  age  in  the  colony  when 
the  honey  flow  begins.  Colonies  with  bees  in  sufficient  number  and 
of  proper  age  are  assured  only  when  given  proper  attention  by  the  bee 
keeper.  Various  factors  operate  to  reduce  the  strength  of  the  colony 
through  the  winter  and  early  spring.  So  called  "spring  dwindling", 
results  when  the  bees  are  allowed  to  pass  through  the  winter  with 
too  large  a  force  of  old  bees.  These  die  very  rapidly  in  the  spring  so 
that  the  brood  does  not  emerge  rapidly  enough  to  maintain  the  colony 
strength.  An  induced  prolongation  of  brood  rearing  in  the  fall  will 
often  prevent  this  trouble.  The  amount  and  kind  of  stores  which  are 
available  to  the  bees,  through  the  winter  and  early  spring  months, 
determine  largely  their  condition  for  the  honey  harvest.  The  stores 
collected  in  the  fall  are  not  always  suitable  for  maintaining  the  bees 
in  the  best  of  condition  during  the  winter.  The  secretions  deposited 
by  plant  lice  on  foliage  and  collected  by  bees  is  unfit  for  winter  food. 
This  is  popularly  known  as  honey  dew  honey.  Other  products  such  as 
juice  from  various  fruits,  or  thin  improperly  ripened  nectar,  to  the 
exclusion  of  good  well  ripened  honey,  may  result  in  positive  injury 
to  the  bees,  causing  what  is  known  as  "dysentery."  This  disease  is 
manifested  by  the  bees  spotting  the  outside  and  inside  of  the  hives 
including  combs,  with  a  yellow  discharge.  This  trouble  usually  dis- 
appears after  a  day  sufficiently  warm  to  permit  of  a  cleansing  flight 
by  the  bees. 

Feeding. 

Enough  stores  may  be  provided  in  the  fall  to  maintain  the  bees  until 
the  beginning  of  the  honey  flow  without  giving  them  additional  sup- 
plies. 

Very  often,  however,  good  results  are  secured  by  stimulative  feed- 
ing, in  the  spring.  This  consists  in  giving  each  colony  daily  a  small 
quantity  of  feed.  This  feed  may  be  made  by  mixing  granulated  sugar 
and  water,  using  about  two  or  three  parts  water  to  one  part  sugar. 
This  seems  to  act  much  as  a  flow  when  honey  is  daily  brought  into 
the  hive.  This  results  in  early  brood-rearing,  securing  the  large  field 
force  required  to  gather  the  nectar  when  the  flow  begins.  Of  the  feed- 
ers used  for  early  spring  feeding  the  division  board  feeder  (fig.  i6.) 
will  probably  be  most  satisfactory,  as  it  is  lowered  into  the  hive  just 
as  a  frame,  and  consequently  receives  warmth  from  the  cluster.  The 
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Alexander  feeder  fitted  in  a  wooden  collar  at  the  rear  of  the  hive  may 
be  used.  (fig.  17.)  This  has  the  advantage  of  not  requiring  exposure 
of  the  colony  in  replenishing  the  feeder.  The  pepper  l)ox  feeder  con- 
sists of  a  metal  cylindrical  box,  with  a  perforated  cover  and  is  in- 
verted over  the  frames  in  an  empty  super,  (fig.  18.)  This  can  be 
used  for  spring  feeding  if  the  super  is  packed  with  a  chaff  cushion  or 
blankets.  A  good  feeder  can  be  made  by  setting  a  pan  filled  with 
syrup  in  an  empty  super,  (fig.  19.)  Stimulative  feeding  in  the  spring 
will  usually  yield  large  dividends  in  added  returns  at  the  time  of  har- 
vesting. The  best  time  in  the  day  for  feeding  is  towards  evening, 
when  the  bees  will  not  have  time  to  start  robbing,  which  often  results 
after  feeding,  particularly  if  syrup  has  been  carelessly  scattered  about. 


There  will  always  be  colonies  that  contain  a  large  amount  of  brood 
compared  with  others.  Frames  of  brood  can  be  taken  from  these 
strong  colonies,  to  aid  the  weaker  ones.  By  judicious  manipulation  of 
frames  in  this  manner,  all  colonies  can  often  be  increased  to  about  uni- 
form strength  for  the  honey  harvest. 

Colonies  can  also  often  be  advantageously  stimulated  to  increased 
brood-rearing  by  resorting  to  what  is  termed  "spreading  the  brood." 
This  consists  in  inserting  an  empty  comb  between  two  frames  already 
containing  brood.  Tlie  bees  attempt  to  cover  the  brood  thus  enlarging 
the  cluster,  and  the  queen  will  lay  in  the  empty  frame.  This  procedure 
should  not  be  undertaken  while  the  weather  is  unsettled,  because  a  few 
cold  days  following  a  warm  period  will  result  in  the  bees  contracting 
the  cluster  and  the  brood  which  has  been  lifted  to  one  side  is  left  out- 
side of  the  cluster  where  it  perishes. 

There  will  always  be  colonies  that  appear  in  the  apiary  in  spring  in 
a  weakened  condition.  Such  colonies  should  be  carefully  fed  and 
contracted  so  that  they  will  not  be  forced  to  attempt  to  keep  a  whole 
brood  chamber  warm.    Such  contraction  of  the  brood  chamber  can 
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be  accomplished  by  leaving  only  a  sufficient  number  of  frames  as  will 
enable  the  bees  to  form  a  compact  cluster,  filling  the  whole  available 
space.  The  space  at  the  side  of  the  hive  should  be  filled  in  with  a  chaflf 
cushion,  or  a  dummy  packed  with  sawdust  or  some  similar  materials. 
The  entrance  also  should  be  sufficiently  contracted. 

It  is  believed  that  weak  colonies  are  best  taken  care  of  by  being 
built  up  to  strong  colonies  by  feeding  and  contracting.  However,  if 
for  any  reason  this  is  not  desirable,  the  weak  colony  may  be  united  tO' 
a  stronger  colony  by  being  set  over  it.  Smoke  both  colonies  first,  and 
cage  the  queen  desired,  if  each  colony  has  a  queen.  This  plan  can  be 
used  to  save  a  colony  that  is  queenless  in  early  spring. 

SWARMING. 

Stimulative  feeding  and  other  operations  for  increasing  the  strength 
of  colonies  tend  to  bring  on  swarming  as  the  season  progresses.  Other 
factors  influencing  the  time  of  swarming  are  locality  and  seasonal 
variation.  The  causes  operating  to  induce  swarming,  are  not  suffi- 
ciently known.  Reasons  that  seem  to  be  sufficient  to  explain  swarming 
at  one  time  are  insufficient  at  other  times.  It  would  seem  that  if  the 
bees  increase  to  such  an  extent  that  the  colony  becomes  crowded  and 
overheated  swarming  is  very  often  apt  to  result  particularly  if  a  honey 
flow  is  on. 

Reference  has  been  made  previously  to  the  use  of  large  hives  as  a 
means  of  controlling  swarming.  Lack  of  sufficient  ventilation  as  a 
natural  accompaniment  of  an  overcrowded  condition  of  the  colony, 
may  be  partly  responsible  for  the  issuance  of  a  swarm.  Swarming  can 
be  controlled,  but  cannot  be  prevented. 

Swarming  may  be  profitable  by  yielding  returns  in  an  increase  in  the 
number  of  colonies  if  this  is  desired.  On  the  other  hand  it  may  be  a 
means  of  actual  loss  to  the  bee  keeper,  in  reducing  the  honey  yield. 
This  will  be  understood  when  it  is  realized  that  a  colony  that  divides 
its  force  by  swarming  in  the  height  of  the  honey  flow,  can  be  made  to 
yield  only  a  part  of  what  it  would  have,  had  it  not  swarmed.  More- 
over there  is  the  additional  labor  required  in  taking  care  of  the  swarm 
which  is  a  considerable  item. 

Care  of  Swarms. 

One  of  the  first  steps  to  be  taken  in  swarm  management  is  that  of 
clipping  the  wings  of  the  queen.  This  can  be  done  by  holding  the 
queen  between  the  thumb  and  the  index  finger  of  the  left  hand,  and 
cutting  off  the  wings  of  one  side  with  a  sharp  pair  of  scissors.  Some 
think  that  the  queen  is  better  able  to  maintain  her  balance  on  the 
combs  if  the  wings  are  cut  on  both  sides.  When  the  swarm  issues, 
the  qiieen  being  unable  to  fly  is  left  behind,  and  is  usually  found  crawl- 
ing around  near  the  hive  entrance.  Because  nf  the  ?h<;enc^  of  the  nneen, 
the  bees  will  return  in  a  few  minutes,  unless  by  chance  they  have  a 
virgin  aueen.  The  old  hive  is  now  moved  to  one  side  and  a  new  one 
containing  full  sheets  of  foundation  is  put  in  its  place.    The  queen  is 
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put  in  a  wire  cloth  cage  and  placed  at  the  entrance.  As  the  bees  re- 
turn on  finding  the  queen  absent  from  the  cluster,  the  cage  is  opened, 
and  the  queen  allowed  to  enter  with  the  other  bees.  The  returning  field 
bees  from  the  old  hive  which  has  been  set  to  one  side  will  also  return 
in  greater  number  to  the  new  hive  on  the  old  stand.  If  there  were 
any  surplus  honey  supers  or  extracting  frames  on  the  old  hive  they 
should  now  be  transferred  to  the  new  hive,  putting  a  piece  of  queen 
excluding  zinc,  (fig.  24.)  between  brood  chamber  and  surplus  honey 
to  keep  the  quesn  below. 

If  it  is  not  desired  to  clip  the  wings  of  the  queen  an  Alley's  queen 
and  drone  trap  may  be  placed  at  the  entrance,  (fig.  20.)    As  the  swarm 


Fig.  20. — Alloy's  queen  and  drone  trap. 

issues  the  queeia  is  engaged  in  the  trap  where  she  may  be  found  and 
the  swarm  is  disposed  of  as  above  described. 

When  the  swarm  is  allowed  to  issue  without  securing  the  queen  it 
usually  clusters  on  a  branch  of  a  tree  near  at  hand,  where  it  remains 
for  a  varying  period  of  time.  In  this  case  the  branch  can  be  cut  away 
and  the  bees  carried  where  they  are  wanted,  or  the  hive  can  be  brought 
and  held  under  the  branch,  which  is  then  jarred,  causing  the  bees  to 
fall  into  the  hive  held  to  receive  them. 

Swarm  Control. 

While  the  clipping  of  the  queen's  wings,  and  other  methods  of  pre- 
venting the  queen  from  joining  the  swarm  are  means  of  controlling 
the  swarm  after  it  issues,  they  are  not  attempts  to  curb  the  swarming 
impulse.  The  need  of  ventilation  and  addition  of  supers,  etc.,  in  pre- 
venting overcrowding  have  been  mentioned.  A  large  force  of  bees 
is  only  desirable  as  the  rush  of  the  honey  flow  comes  on,  for  after 
this  they  become  consumers,  not  producers.  Moreover  it  is  possible 
that  if  eggs  are  laid  and  brood  reared,  up  to  and  including  the  time 
of  the  honey  harvest,  excessive  swarming  may  result  where  otherwise 
it  might  have  been  lessened  and  largely  prevented  by  restraint  of  the 
queen.  This  can  be  done  either  by  removing  or  by  caging  the  queen 
for  a  time.  As  a  rule,  however,  the  queen  should  not  be  too  much 
restrained,  and  the  excess  of  brood  in  the  hive  can  often  be  used  to 
advantage  in  strengthening  weak  colonies. 
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Artificial  Swarming. 

Instead  of  waiting  for  the  bees  to  swarm  of  their  own  accord,  the 
bee  keeper  may  practice  artificial  swarming  or  what  is  termed  "shook 
swarming."  When  properly  done,  this  may  be  made  an  efficient  means 
of  controlling  natural  swarming.  The  procedure  is  as  follows :  Watch 
all  colonies  for  the  first  preparations  for  swarming  as  manifested  by 
the  starting  of  queen  cells.  As  soon  as  this  is  noticed,  shake  most  of 
the  bees  from  the  combs  into  a  new  hive  which  has  been  placed  on  the 
old  stand.  The  new  hive  may  be  provided  with  either  starters  or  full 
sheets  of  foundation  as  desired.  The  full  sheets  are  probably  better 
as  a  greater  amount  of  worker  comb  is  insured,  while  if  starters  are 
used  there  is  in  a  great  many  cases  more  or  less  undesirable  drone 
comb  built.  After  shaking,  the  old  hive  with  brood  and  the  few  bees 
that  remain  is  moved  to  a  new  location,  and  allowed  to  increase  again 
to  a  full  colony  or  the  bees  may  be  later  added  to  the  shaken  swarm. 
Bees  thus  shaken  into  a  new  hive  sometimes  leave.  This  can  be  pre- 
vented by  placing  a  trap  at  the  entrance  to  retain  the  queen.  Artificial 
swarming  should  not  be  practiced  too  early  as  the  bees  are  apt  to 
swarm  naturally  later. 

SECURING  THE  HARVEST. 
Preparation. 

Emphasis  has  been  laid  on  the  necessity  of  securing  a  large 
force  of  bees  ready  to  gather  the  nectar,  when  the  flow  comes 
on.  It  is  no  doubt  true,  that  for  a  varying  period  after  emerging, 
the  young  bees  engage  in  duties  on  the  inside  of  the  hive  before  going 
into  the  field.  This  period  is  usually  about  two  weeks.  By  adding  this 
time  to  the  three  weeks  required  for  the  development  from  egg  to  the 
emerged  insect,  it  would  seem  that  it  requires  usually  about  five  weeks 
to  develop  a  field  bee.  For  most  of  the  State  of  Maryland  the  fruit  bloom 
and  other  early  flowers  is  usually  sufficient  to  be  of  decided  aid  in 
stimulating  brood  rearing  for  the  harvest  to  be  secured  later  from 
white  clover.  Stimulative  feeding  will  no  doubt  prove  profitable  es- 
pecially in  those  years  when  fruit  bloom  honey  is  scarce  or  entirely 
lacking. 

Extracted  Honey. 

Honey  may  be  secured  either  as  extracted  or  comb  honey.  It  is 
doubtless  true  that  the  bee  keepers  of  Maryland,  have  given  far  too 
little  attention  in  the  past  to  the  production  of  extracted  honey.  It  is 
not  intended  to  include  under  the  term  extracted  honey,  the  product 
secured  by  mashing  combs,  honey,  pollen  and  perhaps  an  occasional 
cell  containing  brood  into  one  mass  and  straining  the  whole  through 
cloth. 

Extracted  honey  is  secured  from  frames  of  comb  that  have  been 
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allowed  to  remain  on  the  hive  long  enough  to  properly  ripen.  The 
•cappings  are  removed  from  the  comb  by  a  sharp  knife,  after  which 
the  frame  is  put  in  an  extractor  (fig.  21.)  and  revolved  rapidly  enough 


Fig.  21. — Extractoi-. 


to  throw  the  honey  from  the  cells.  The  frames  of  comb  are  then 
returned  to  the  hive  to  be  filled  again  by  the  bees.  The  bees  consume 
"honey  in  order  to  be  able  to  secrete  wax  for  comb  building.  The 
amount  of  honey  thus  required  has  been  variously  estimated.  It  has 
"been  stated  that  for  every  pound  of  wax  secreted  the  bees  consume  15 
to  20  pounds  of  honey.  Certainly  there  is  economy  indicated  in  the 
production  of  extracted  honey  where  the  combs  are  used  over  and  over 
again. 

In  extracting,  the  cappings  are  removed  with  knives  especially  made 
for  this  purpose.    (Fig.  22.)    A  butcher's  knife  is  used  by  some  and 


Fig.  22. — Uncapping  Ifnives. 


iound  to  be  satisfactory.  Two  or  more  knives  are  needed,  the  one  not 
in  immediate  use  being  immersed  in  hot  water  to  keep  it  clean  and 
warm. 

Care  must  be  taken  that  the  honey  is  properly  ripened  in  the  hive 
before  extracting,  otherwise  it  may  ferment.  The  care  of  honey  after 
extracting  cannot  be  given  in  detail  here,  but  suffice  it  to  say  that  it  is 
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not  usually  bottled  or  otherwise  sealed  at  once.  The  receptacles  in 
which  it  is  to  be  marketed  may  be  left  uncovered,  and  placed  in  a  ves- 
sel containing  hot  water,  using  care  that  the  flavor  is  not  destroyed  by 
too  high  a  temperature.  A  temperature  of  i6o  degrees  F.  but  not 
higher  should  be  maintained  for  some  time,  after  which  the  receptacles 
are  sealed  at  once,  before  the  honey  cools.  Extracted  honey  that  has 
granulated  may  be  liquified  in  the  same  way  using  the  same  care  in 
avoiding  a  temperature  above  i6o  degrees  F. 

Frames  that  are  of  the  same  dimensions  as  the  brood  chamber  are 
usually  used  as  extracting  frames.  An  eight  or  ten  frame  body  of  such 
frames  filled  solid  with  honey  is,  however,  rather  unwieldy,  and  it  is 


Fig.  23. — Uncapping  can. 


believed  that  a  frame  not  so  deep  can  be  used  to  good  advantage  owing 
to  ease  of  handling  when  the  honey  is  removed  for  extracting. 

Comb  Honey. 

Not  every  locality  presents  conditions  suitable  for  the  produc- 
tion of  comb  honey.  This  product  of  the  hive  must  be  stored 
rapidly  to  produce  an  article  which  will  command  a  good  price  on  the 
market.  Comb  honey  stored  during  a  honey  flow  of  several  weeks  is 
usually  travel  stained,  propolized  and  otherwise  soiled  and  the  combs 
are  often  irregular  so  that  it  is  no  longer  an  attractive  article.  The 
long  honey  flow  is  more  suitable  for  the  production  of  extracted  honey. 
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Localities  in  which  the  flora  yields  only  a  more  or  less  dark  grade  of 
honey  are  not  suitable  for  the  production  of  comb  honey,  since  the  ap- 
pearance of  comb  honey  is  an  important  factor  in  its  profitable  market- 
ing. Pound  for  pound  the  best  grade  of  comb  honey  is  worth  about 
five  cents  more  than  the  best  grade  of  extracted.  It  should  be  borne  in 
mind,  however,  that  the  yield  per  colony  of  comb  honey  is  less  than  the 
yield  of  extracted  honey.  The  demands  of  the  available  market  will, 
however,  be  an  important  factor  in  determining  the  kind  of  product. 
The  important  thing  to  know,  however,  is  that  any  locality  that  will 
yield  nectar  at  all  is  adapted  to  extracted  honey  production,  while  the 
profitable  production  of  comb  honey  requires  peculiar  conditions  and 
unless  these  are  present  it  certainly  will  not  be  wise  to  attempt  it. 

Comb  honey  is  produced  and  marketed  in  small  wooden  frames 
known  as  sections.  The  sections  which  are  in  use  vary  somewhat  as  to 
dimensions,  but  all  approximate  more  or  less  closely  a  pound  in  weight 
when  filled.  Sections  are  arranged  in  rows  in  the  super  and  fit  very 
closely  in  order  not  to  leave  open  space  for  the  depositing  of  propolis. 
The  rows  of  sections  are  separated  by  a  wooden  slat  or  separator  of 
which  there  are  several  kinds  in  use.  The  bees  are  enabled  to  pass 
from  the  brood  chamber  to  the  sections  by  one  of  two  methods.  Either 
the  edges  of  the  section  are  cut  away  to  provide  space  between  it  and 
the  separator,  or  the  separator  may  have  cleats  attached,  which  coin- 


cide with  the  edge  of  the  section.  In  addition  the  separator  may  be 
made  up  of  separate  slats  much  after  the  manner  of  a  board  fence, 
allowing  passage  for  the  bees  from  section  to  section. 

Either  narrow  strips  or  full  sheets  of  foundation  may  be  used  in  the 
sections.  Sections  should  be  folded,  foundation  put  in,  and  supers  ar- 
ranged with  sections  in  advance  of  the  season  in  order  that  there  may 
be  no  delay  in  getting  the  surplus  receptacles  on  the  hives  when  the 
rush  of  the  honey  flow  comes  on.  Perhaps  the  largest  amount  of  comb 
honey  produced  in  Maryland  comes  from  the  white  clover  flow  which 
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sometimes  lasts  only  a  short  time.  From  this  it  will  be  understood  how- 
imperative  it  is  to  have  a  large  force  of  worker  bees  at  the  right  time. 
_  The  queen  should  be  kept  below  by  the  use  of  a  sheet  of  perforated 
zinc.  (  Fig.  24.).  The  treatment  of  swarms  has  been  described  under 
the  topic  "swarming."  Add  supers  as  they  are  needed,  so  that  crowd- 
ing does  not  result.  After  the  first  super  is  about  half  filled  with  honey, 
lift  it  up  and  put  the  second  super  under  it.  This  insures  comb  build- 
ing in  the  sections,  which  can  later  be  filled  with  honey.  It  takes  abund- 
ant nectar  secretion  for  the  bees  to  secrete  wax,  hence  the  comb  in  the 


Fig.  25. — Spring  bee  escape. 


Fig.  26. — Bee  escape  in  board. 


sections  should  be  started  early  in  the  flow.  If  there  is  prospect  of  the 
honey  flow  coming  to  an  end  soon,  it  may  be  necessary  to  change  su- 
pers again,  in  order  to  get  the  first  sections  filled  out  in  first  class  con- 
dition. It  may  be  desirable  even  to  remove  some  of  the  supers  at  this 
time  or  a  little  later  as  the  flow  draws  to  a  close. 

Comb  honey  production  requires  skillful  manipulation  of  supers 
which  the  bee  keeper  acquires  only  by  study  and  practice.  Sections 
not  filled  and  capped  sufficiently  for  the  market,  should  be  retained  for 
use  as  "bait"  sections,  for  next  year.  These  are  put  at  the  sides  of  the 
super  where  owing  to  the  low  temperature  the  bees  are  slow  to  build 
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comb  and  store  honey.  Comb  honey  should  not  be  allowed  to  remain 
in  the  hive  long  after  capping  owing  to  liability  of  the  bees  soiling  the 
face  of  the  section  with  propolis  and  old  wax.  Sections  soiled  by  the 
bees  in  this  manner  are  described  as  "travel  stained."  Comb  honey  is 
easily  removed  by  the  use  of  a  bee  escape  which  clears  the  super  of 
bees.    (Figs.  25  and  26.) 

MARKETING  THE  CROP. 

Judicious  marketing  of  the  crop  may  often  largely  measure  the  pro- 
fits of  the  bee  keeper.  The  securing  of  a  crop  of  honey  is  only  partly 
indicative  of  the  success  to  be  attained.  Many  bee  keepers,  especially 
those  who  keep  only  a  few  colonies,  are  too  often  inclined  to  sell  at  too 
low  a  figure.  The  aggregate  of  the  output,  often  of  an  inferior  quality, 
of  such  indifferent  bee  keepers,  frequently  makes  it  impossible  for 
others  to  profitably  market  a  good  article.  It  is  the  duty  of  the  State 
and  County  Bee  Keepers  Association  to  institute  and  maintain  a  vig- 
orous campaign  for  the  education  of  the  bee  keepers  of  the  State  in 
profitable  methods  of  marketing. 

Carefully  grade  all  honey  so  that  each  lot  is  of  uniform  quality ;  do 
not  attempt  to  mix  a  few  soiled  sections  with  a  No.  i  article  on  the 
assumption  that  the  first  class  article  will  aid  the  sale  of  a  second  or 
third  grade.  Carefully  scrape  the  wood  of  sections  free  of  propolis 
and  bits  of  wax,  and  pack  in  the  regulation  shipping  case.  Grading 
rules  for  comb  honey  are  published  in  all  of  the  bee  journals.  The 
style  and  size  of  package  for  extracted  honey  will  depend  on  the  de- 
mands of  the  market  in  which  the  bee  keeper  disposes  of  his  product. 
A  fancy  article  in  a  neatly  labeled  glass  package  will  more  than  repay 
the  extra  cost,  in  added  sales  and  increased  price  obtained. 

THE  PRODUCTION  OF  WAX. 

The  saving  of  the  wax  that  accumulates  about  the  apiary  may  add 
not  a  little  to  the  income  of  the  bee  keeper.  This  is  especially  true  if 
much  extracted  honey  is  produced  owing  to  the  accumulated  cappings 
and  scrapings  from  the  frames.  There  are  a  number  of  wax  presses 
of  varying  degrees  of  efficiency  for  sale  by  supply  dealers.  The  various 
apparatus  and  methods  used  in  wax  extraction  are  described  in  books 
and  journals  relating  to  bee  keeping.  The  subject  is  too  extensive  to 
be  discussed  in  the  limited  space  of  this  bulletin. 

WINTERING. 

The  wintering  of  bees  in  Maryland  presents  so  few  difficulties  that  a 
discussion  of  this  subject  does  not  seem  justifiable.  Colonies  that  go 
into  winter  quarters  strong  in  bees  and  with  properly  ripened  and  suf- 
ficient stores,  will  usually  pass  through  the  winter  in  good  condition. 
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DISEASES. 

Of  the  diseases  which  attack  bees  the  greatest  losses  arise  from  the 
two  infectious  diseases  of  the  young  brood,  viz.,  American  Foul  Brood 
and  European  Foul  Brood. 

American  Foul  Brood  is  characterized  by  a  ropiness  of  the  afifected 
brood,  manifested  by  thrusting  a  wooden  splinter  into  the  dead  brood 
and  removing  it.  In  some  cases  the  ropy  mass  can  be  drawn  out  to 
the  extent  of  3  or  4  or  more  inches.  Later  this  ropy  mass  dries  and 
forms  a  dark  brown  scale  on  the  lower  cell  wall  usually  adhering 
tightly.  The  color  of  this  decayed  mass  in  the  earlier  stages  before 
drying  down  is  a  light  brown.  The  dead  brood  may  be  either  capped 
or  uncapped  and  the  cappings  are  often  sunken  and  perforated.  The 
odor  in  American  Foul  Brood  is  usually  marked  and  perhaps  more 
noticeable  after  the  mass  has  dried  down  to  form  the  scale.  This 
odor  is  not  always  unpleasant.  It  has  been  likened  to  that  of  a  glue 
pot,  which  perhaps  is  as  descriptive  a  comparison  as  can  be  made. 
This  disease  rarely  attacks  drone  larvs. 

In  European  Foul  Brood  there  is  not  the  tendency  toward  ropiness, 
as  in  American  Foul  Brood,  although  a  slight  degree  of  ropiness  does 
sometimes  occur.  The  scale  that  forms  in  this  disease  does  not  adhere 
as  a  rule  very  closely  to  the  cell  wall  and  is  more  usually  found  at  the 
base  of  the  cell.  These  scales  often  show  lines  running  around  the 
dead  grub,  marking  it  off  into  divisions.  The  color  of  the  scales  is  a 
yellowish  brown  or  gray,  sometimes  quite  dark  brown.  In  the  earlier 
stages  before  drying  down  the  larva  is  of  a  yellowish  or  gray  color  and 
has  what  might  be  called  a  "melting"  appearance,  by  which  it  is  under- 
stood that  the  larva  becomes  a  moist  collapsed  mass.  The  brood  in  this 
disease  is  not  so  often  capped  as  it  is  in  American  Foul  Brood,  since 
it  is  the  younger  larva  that  are  more  often  attacked.  The  disease  at- 
tacks queen  and  drone  larvae  as  well  as  worker  brood. 

The  adult  bees  of  a  colony  affected  with  either  of  these  diseases  do 
not  seem  to  work  with  their  usual  activity,  and  the  bee  keeper  will 
probably  note  a  general  listlessness  about  the  hive.  Owing  to  the  large 
amount  of  brood  dying,  the  colony  constantly  dwindles  in  strength, 
often  becoming  so  weak  that  robbers  enter  and  spread  the  infection  to 
other  hives  in  the  apiary. 

In  these  two  diseases  there  is  great  variation,  so  that  it  is  not  a  sim- 
ple matter  to  give  a  general  description  applicable  in  every  detail  to  all 
cases.  Variation  occurs  in  both  of  these  diseases,  and  they  may  be- 
come so  much  alike  in  appearance  that  in  some  cases  the  distinguishing 
of  the  one  from  the  other  requires  considerable  care.  In  case  there  is 
any  doubt  in  the  mind  of  the  bee  keeper  about  diagnosis  the  Bureau  of 
Entomolog}^,  United  States  Department  of  Agriculture,  Washington, 
D.  C,  is  always  willing  to  aid  the  bee  keeper  by  examining  samples  of 
brood  suspected  of  being  diseased.  Neither  of  these  diseases  can  be 
diagnosed  from  empty  comb,  honey,  or  dead  adult  bees.  Hence,  in  sus- 
pected cases  larvje  of  the  age  at  which  the  disease  has  been  described  as 
attacking  the  brood  should  be  sent.  A  piece  of  comb  four  or  five 
inches  square  is  sufficient. 
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If  a  honey  flow  is  on  so  that  there  is  no  danger  from  the  spread  of 
the  infection  by  robbing,  the  diseased  colony  or  colonies  should  be 
at  once  by  shaking.  This  is  done  in  the  following  manner: 
Prepare  a  clean  hive  containing  new  frames  with  strips  of  foundation 
about  inch  wide.  Set  this  hive  on  the  old  stand,  having  previously 
moved  the  old  hive  away  a  foot  or  two  to  one  side  so  that  it  is  within 
easy  reach.  If  the  tees  are  to  be  shaken  directly  into  the  new  hive 
from  the  top,  some  of  the  central  frames  with  starters  should  be  taken 
out  to  make  a  clear  space  into  which  the  old  frames  covered  with  bees 
can  be  lowered.  Each  frame  from  the  old  hive  is  to  be  taken  out 
separately,  lowered  into  the  new  hive  as  above  stated  and  given  several 
vigorous  up  and  down  shakes  to  dislodge  all  of  the  bees.  A  third 
empty  hive  body  should  be  near  at  hand  to  receive  the  old  frames  as 
fast  as  the  bees  have  been  dislodged.  Both  the  old  hive  from  which 
frames  with  bees  are  being  taken,  and  the  third  hive  body  into  which 
they  are  placed  after  shaking  should  be  provided  with  close  fitting 
covers  and  bottoms,  and  closed  entrances  so  that  no  robber  bees  may 
enter  to  carry  away  infected  material.  After  all  the  bees  are  shaken 
into  the  new  hive,  put  in  the  remaining  new  frames  previously  removed 
to  make  space  for  shaking.  Close  the  hive  and  put  a  queen  trap  at  the 
entrance  to  prevent  the  colony  from  swarming  out.  Bees  on  being 
shaken  into  a  hive  provided  only  with  starters  without  comb,  eggs  or 
brood  sometimes  leave.  The  excluder  is  intended  to  prevent  this. 
Alley's  queen  and  drone  trap  (Fig.  20)  is  suitable  for  this  purpose.  The 
bees  are  not  to  be  given  any  food  for  48  hours  and  not  even  then  if 
honey  is  coming  in  from  the  field. 

There  is  nearly  always  a  little  unsealed  honey  in  the  combs,  a  part  of 
which  will  be  shaken  out  into  the  hive.  This  can  be  left,  as  it  is  con- 
cealed from  would-be-robbers  when  the  hive  is  closed  at  the  end  of  the 
shaking.  A  slight  modification  may  be  suggested  here.  If  the  honey 
flow  is  heavy  so  that  a  large  amount  of  honey  is  shaken  out  it  is  better 
to  shake  the  bees  at  the  entrance  on  a  run-way  board  inclined  at  a  gen- 
tle slope.  This  may  be  covered  with  paper  and  the  soiled  paper  de- 
stroyed later. 

If  there  is  considerable  brood  in  the  old  infected  combs  it  can  be 
saved  by  placing  the  frames  over  a  weak  diseased  colony.  This  allows 
the  young  bees  which  emerge  to  go  below,  thus  strengthening  the 
colony,  which  later  is  treated  also,  as  just  described.  In  case  it  is  not 
desirable  to  save  the  brood,  all  of  the  old  infected  combs  can  be  car- 
ried to  the  honey  house  and  rendered  into  wax  as  soon  as  possible. 
This  can  be  done  by  thoroughly  boiling  in  hot  water.  To  secure  all  of 
the  wax  the  shungum  or  debris  remaining  after  htiiling  should  after- 
wards be  run  through  a  wax  press. 

It  is  rarely  advisable  to  try  to  save  the  honey  yet  if  this  is  desired  it 
should  first  be  extracted.  Honey  thus  obtained  from  old  infected 
combs  must  be  diluted  with  about  an  equal  amount  of  water,  and  boiled 
in  a  closed  vessel  directly  over  the  flame  for  one  hour.  Heating  in  one 
receptacle  set  inside  of  another  containing  boiling  water  is  not  safe  as 
the  spores  will  not  be  killed.  It  will  be  readily  understood  that  this 
honey  can  be  used  for  no  other  purpose  than  feeding  back  to  the  bees 
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at  some  future  time,  as  it  is  almost  certain  to  be  somewhat  scorched. 
It  should  never  be  used  for  winter  stores. 

The  old  frames  should  be  burned  as  they  are  not  worth  saving.  Old 
hive  bodies  should  be  scorched  until  the  wood  is  slightly  charred.  A 
painter's  torch  can  be  used  to  good  advantage  for  this  purpose,  and  in 
case  this  is  not  available  a  little  gasoline  may  be  poured  in  on  straw  and 
ignited.  Caution  must  be  exercised  in  using  such  inflammable 
material. 

As  before  said,  the  shaking  treatment  is  to  be  recommended  only 
when  a  honey  flow  is  on,  in  order  to  prevent  robbers  carrying  the  in- 
fection to  other  hives  in  the  apiary.  If  there  is  a  dearth  of  nectar,  it 
is  better  to  wait  for  a  flow  unless  the  colony  is  too  weak  to  make  this 
safe.  The  entrance  of  all  infected  and  weak  colonies  should  be  con- 
tracted to  reduce  chance  of  robbers  entering.  If  there  is  no  prospect 
of  another  honey  flow,  then  a  tent  made  of  mosquito  netting  supported 
on  a  light  wooden  frame  can  be  used.  This  should  be  large  enough  to 
permit  the  easy  movement  of  the  operator  in  manipulating. 

Another  disease  attacking  the  brood  late  in  the  larval  stage  is  the 
so-called  "pickle  brood."  The  cause  of  this  disease  is  not  known.  It 
usually  disappears  of  its  own  accord  and  no  treatment  is  recommended. 

Dysentery  has  been  mentioned  in  another  part  of  this  bulletin. 

"Paralysis"  is  a  malady  in  which  the  bees  are  described  as  being 
seized  with  a  peculiar  trembling.   No  treatment  can  be  recommended. 

INSECT  ENEMIES. 

Of  the  other  enemies  which  attack  bees  the  two  wax  moths  are  the 
most  important.  There  are  two  species  of  these,  the  large  wax  moth 
(Galleria  mellonella  L.)  and  the  lesser  wax  moth  (Achroia  grisella 
Fab.).  The  larvae  of  these  moths  hatch  from  eggs  that  have  been  de- 
posited on  the  combs  and  on  bits  of  wax  about  the  hive.  They  do  much 
damage  even  destroying  completely  whole  frames  of  comb.  No  trou- 
ble will  be  experienced  if  the  colonies  are  kept  strong  with  bees. 

To  destroy  the  larvje  of  the  wax  moth  in  combs  outside  of  the  hive, 
tier  the  bodies  and  place  a  quantity  of  carbon  bisulphid  in  a  saucer 
in  an  empty  super  placed  at  the  top  of  the  tier.  The  gas  is  heavier 
than  the  air  and  sinks  down  through  all  of  the  hive  bodies.  Care 
should  be  used  not  to  bring  a  flame  near  the  tiers  of  hives  as  the  gas 
is  highly  inflammable. 

MISCELLANEOUS  INFORMATION. 

Hive  Records. 

The  bee  keeper  should  keep  a  record  to  be  preserved  in  permanent 
form  of  each  and  every  colony  in  the  apiary.  The  hives  should  be  num- 
bered and  entries  made  in  book  or  card  form  for  each  hive.  By  re- 
ferring to  this  written  record  from  time  to  time,  the  manipulation  of 
the  colonies  can  be  undertaken  with  more  certainty  of  intelligent  ac- 
tion.   This  is  particularly  applicable  to  an  apiary  of  considerable  size. 
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Thus  by  making  note  of  the  time  when  honey  begins  to  be  stored  in  the 
supers,  and  later  of  the  time  of  cessation  of  the  flow,  an  idea  can  be 
attained  of  the  length  of  the  honey  flows,  which  as  before  mentioned 
is  particularly  important  for  the  producer  of  comb  honey.  Records 
will  also  be  desired  of  the  date  of  introduction  of  new  queens,  and  of 
their  activity  after  being  introduced,  and  of  many  other  items  of  in- 
formation too  numerous  to  mention. 

The  numbering  device  should  be  detachable  so  that  it  can  be  easily 
put  in  place  and  as  easily  removed.  This  will  be  appreciated  when  it 
is  remembered  that  the  old  hive  body  will  often  be  removed  and  a  new 
hive  body  bearing  the  old  number  put  in  its  place  on  the  old  stand,  as 
in  swarming  and  numerous  other  manipulations. 

Numbering  devices  can  be  of  wood  or  metal.  Pieces  of  section  with 
"black  figures  stenciled  against  a  white  background  are  a  cheap  and  sat- 
isfactory device.  These  can  be  slid  in  and  out  between  three  staples 
as  shown  on  previous  cuts  in  this  bulletin.  Some  arrangement  whereby 
the  numbering  tag  would  be  flush  with  the  hive  body  instead  of  pro- 
jecting as  the  piece  of  section  mentioned,  would  be  an  improvement. 
Circular  metal  tags,  countersunk  by  means  of  an  auger,  would  fulfill 
this  requirement. 

Literature  on  Bee  Keeping. 

Books  and  Journals.  The  bee  keeper  will  find  at  least  one  good 
journal  and  one  or  more  books  relating  to  apiculture  to  be  indispensa- 
ble. Of  the  journals,  Gleanings  in  Bee  Culture,  published  at  Medina, 
Ohio ;  The  American  Bee  Journal,  published  at  Chicago,  Illinois,  and 
the  Bee  Keepers'  Review,  published  at  Flint,  Michigan,  are  the  three 
publications  issued  in  this  country. 

Of  the  books  on  bee  keeping  there  are  many  from  which  to  select. 
The  following  will  be  found  valuable : 

ABC  and  XYZ  of  Bee  Culture,  A.  I.  Root,  Co.,  Medina,  Ohio. 

Langstroth  on  the  Hive  and  Honev  Bee,  C.  P.  Dadant,  Hamilton, 
111. 

Manual  of  the  Apiary,  A.  J.  Cook,  Claremont,  California. 

Dr.  Miller's  Forty  Years  Among  the  Bees,  Geo.  W.  York,  117  N. 
Jef¥erson  St.,  Chicago,  111. 

Avanced  Bee  Culture,  W.  Z.  Hutchinson,  Flint,  Michigan. 

The  literature  should  include  catalogues  of  manufacturers  of  hives, 
and  other  bee  supplies.  These  will  be  found  to  contain  much  valuable 
information. 

Government  Publications.  There  are  several  publications  of  the  De- 
partmentof  Agriculture  which  are  of  interest  to  bee  keepers  and  new 
ones  are  added  from  time  to  time  in  regard  to  the  diflPerent  lines  of 
investigation. 

The  following  publications  relating  to  bee  culture,  are  for  free  dis- 
tribution and  may  be  obtained  by  addressing  the  Secretary  of  Agri- 
culture, Washington,  D.  C. 

This  list  is  taken  from  Farmers'  Bulletin  447. 
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Bureau  of  Entomology. 

Farmers'  Bulletin  No.  447,  "Bees."  By  E.  F.  Phillips,  Ph.  D.  1911.  48 
pp.,  25  figs. 

A  general  account  of  the  management  of  bees. 

Farmers'  Bulletin  No.  442,  "The  Treatment  of  Bee  Diseases."  By  E. 
F.  Phillips,  Ph.  D.  1911.  22  pp.,  7  figs. 

This  publication  gives  briefly  the  symptoms  of  the  various  bee  diseases,  with 
directions  for  treatment. 

Circular  No.  94,  "The  Cause  of  American  Foul  Brood."  By  G.  F. 
White,  Ph.  D.  1907.  4  pp. 

This  publication  contains  a  brief  account  of  the  investigations  which  demon- 
strated for  the  first  time  the  cause  of  one  of  the  brood  diseases  of  bees,  American 
foul  brood. 

Circular  No.  138.  "The  Occurrence  of  Bee  Diseases  in  the  United 
States.  (Preliminary  Report.)"  Bv  E.  F.  Phillips,  Ph.  D.  1911. 
25  PP- 

A  record  of  the  localities  from  which  samples  of  diseased  brood  were  received 
prior  to  March  1,  1911. 

Bulletin  No.  55,  "The  Rearing  of  Queen  Bees."  by  E.  F.  Phillips,  Ph. 

D.  1905.  32- pp.,  17  figs. 

A  general  account  of  the  methods  used  in  queen  rearing.    Several  methods  are 
given,  so  that  the  bee  keeper  may  choose  those  best  suited  to  his  individual  needs. 

Bulletin  No.  70,  "Report  of  the  Meeting  of  Inspectors  of  Apiaries, 
San  Antonio,  Tex.,  November  12,  1906."  1907.  79  pp.,  i  plate. 

Contains  a  brief  history  of  bee-disease  investigations,  an  account  of  the  rela- 
tionship of  bacteria  to  bee  diseases,  and  a  discussion  of  treatment  by  various  In- 
spectors of  apiaries  and  other  practical  bee  keepers  who  are  familiar  with  dis- 
eases of  bees. 

Bulletin  No.  75,  Part  I,  "Production  and  Care  of  Extracted  Honey." 
By  E.  F.  Phillips,  Ph.  D.  "Methods  of  Honey  Testing  for  Bee  Keep- 
ers." By  C.  A.  Browne,  Ph.  D.  1907.  18  pp. 

The  methods  of  producing  extracted  honey,  with  special  reference  to  the  care  of 
honey  after  it  is  taken  from  the  bees,  so  that  its  value  may  not  be  decreased  by 
improper  handling.  The  second  portion  of  the  publication  gives  some  simple  tests 
for  adulteration. 

Bulletin  No.  75,  Part  H,  "Wax  Moths  and  American  Foul  Brood."  By 

E.  F.  Phillips,  Ph.  D.  1907.  Pp.  19-22,  3  plates. 

An  account  of  the  behavior  of  the  two  species  of  wax  moths  on  combs  contain- 
ing American  foul  brood,  showing  that  moths  do  not  destroy  the  disease-carrying 
scales. 

Bulletin  No.  75,  Part  HI,  "Bee  Diseases  in  Massachusetts."  By  Burton 
N.  Gates.  1908.  Pp.  23-32,  map. 

An  account  of  the  distribution  of  the  brood  diseases  of  bees  in  the  State,  with 
brief  directions  for  controlling  them. 
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